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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

N REPLY REFEN YO

NAPEN-N

Honorable Brendan T. Byrne 9
Covernor of New Jersey 9 JuL 1980
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Wildwood Lake Dam in Morris
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past

operational performance, Wildwood Lake Dam, a high hazard potential

struciure, is judged to be in poor overall condition. Also, the spiliwav is

%B considered seriously inadequate because a flow equivalent to two percent of

' the Probable Maximum Flood (PMF) would cause the dam to be overtopped. The

seriously inadequate spillway is assessed as an UNSAFE, non-emergency

. condition, until more detailed studies prove otherwise or corrective

measures are completed. The classification of UNSAFE applied to a dam

because of a seriously inadequate spillway is not meant to indicate the same

degree of emergency as would be associated with an UNSAFE classification

applied for a structural deficiency. It does mean, however, that based on

an initial screening and preliminary computations, there appears to be a

serious deficiency in spillway capacity so that if a severe storm were to

occur, overtopping and failure of the dam would take place, significantly

increasing the hazard of loss of life downstream from the dam. To ensure

adequacy of the structure, the following actions, as a wminimum, are
recommended. -

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed cmergency operation plan and warning system should be promptly

. developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.
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Honorable Brendan T. Byrne

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to:

(1). Design or specify repairs for the erosion of the dam embaniment
next to the concrete spillway structure.

(2). Design or specify repairs for the erosion of the upstream slope
of the dam and dike, and design or specify erosion protection for the
upstream slope of the dam and dike.

(3). Specify and oversee procedures for removing trees and brush
from the dam and dike.

(4). Investigate the cause of the wet area at the toe of the dam
near the left abutment and design remedial measures, if needed.

(5). Design and install adequate means to drain the reservoir in
case of emergency.

c. The owner should develop written operating procedures and a periodic
maintenance plan within one year from the date of approval of this report.

d. Within thirty days from the date of approval of this report, a
program should be initiated to check the condition of the dam periodically
and monitor the wet area at the toe near the left abutment until remedial
measures are effected.

e. The following actions should be completed within six months from the
date of approval of this report:

(1). Repair the spalled concrete surface.
(2). Clean and paint rusted steel surfaces.
(3). Control trespassing on the dam to reduce erosion potential.

(4). After repair of eroded areas on the dam and dike, re-establish
and maintain grassy vegetation on the dam and dike.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congresswoman Fenwick of the Fifth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of

this letter.
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NAPEN-N
Honorable Brendan T. Byrne
| J

Additional copies of this report may be obtainced from th. National Technical
Information Services (NTIS), Springfield, Virginia 22'61 at a reasonable
cost., Please allow four to six wecks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation of
the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions tzken by the State to
implement our recommendations.

Sincerely,
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625
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WILDWOOD LAKE DAM (NJ00562)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 8 November 1979, by Anderson-Nichols and Company,
Inc. under contract to the State of New Jersey. The State, under agreement
with the U.S. Army Enginecer District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act, Public Law
92-367.

Wildwood Lake Dam, a high hazard potential structure, is judged to be in
poor overall condition. Also, the spillway is considered seriously
inadequate because a flow equivalent to two percent of the Probable Maximum
Flood (PMF) would cause the dam to be overtopped. The seriously inadequate
spillway is assessed as an UNSAFE, non-emergency condition, until more
detailed studies prove otherwise or corrective measures are completed. The
classification of UNSAFE applied to a dam because of a seriously inadequate
spillway is not meant to indicate the same degree of emergency as would be
associated with an UNSAFE classification applied for a structural
deficiency. 1t does mean, however, that based on an initial screening and
preliminary computations, there appears to be a serious deficiency in
spillway capacity so that if a severe storm were to occur, overtopping and
failure of the dam would take place, significantly increasing the hazard of
loss of life downstream from the dam. ~To ensure adequacy of the structure,
the following actions, as a minimum, agé\recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated. 1In the interim, a
detailed emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to:

{1). Design or specify repairs for the erosion of the dam embankment
next to the concrete spillway structure.

(2). Design or specify repairs for the erosion of the upstream slope
of the dam and dike, and design or specify erosion protection for the
upstream slope of the dam and dike.

(3). Specify and oversee procedures for removing trees and brush
from the dam and dike. :

(4). Investigate the cause of the wet area at the toe of the dam
near the left abutment and design remedial measures, if needed.

(5). Design and install adequate means to drain the reservoir in
case of emergency.




¢. The owner should develop written operating procedures and a periodic
maintenance plan withia one year from the date of approval of the report.

d. Within thirty days from the date of approval of this report, a
program should be initiated to check the condition of the dam periodically

and monitor the wet area at the toe ncar the left abutment until remedial
measures are effeccted.

e. The following actions should be completed within six months from the
date of approval of this report:

(1). Repair the spalled concrete surface.

(2). Clean and paint rusted steel surfaces,

(3). Control trespassing on the dam to reduce erosion potential.

(4). After repair of eroded areas on the dam and dike, re-establish
and maintain grassy vegetation on the dam and dike.

APPROVED %/4) 7
JAVES GoTON

Colonel, Corps of Engineers
District Engineer

paTE: N Ty /985
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINELRS
CUSTOM HOUSE~2 D & CHESTNUY STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REPEN 1O

NAPEN-N

19 MAY 1980

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

LA )

i

Dear Governor Byrne: !

This is in reference to our ongoing National Program for Inspection of
Non-Federal Dams within the State of New Jersey. Wildwood Lake Dam (Federal
I.D. No. NJ00562), a high hazard potential structure has receatly been
inspected. The dam is owned by the Borough of Mountain Lakes and is located
on Troy Brook in Mountain Lakes,

Using Corps of Engineers screening criteria, it has DLeen determined that the
dam's spillway is seriously inadequate because a flow equivalent to two
) percent of the Probable Maximum Flood would cause the dam to be overtopped.
The seriously inadequate spillway is assecssed as an UNSAFE, non-emergency
condition, until more detailed studies prove otherwise, or corrective
measures are completed. The classification of UNSAFE applied to a dam
because of a seriously inadequate spillway is not meant tc indicate the same
degree of emergency as would be associated with an UNSAFE classification
applied for a structural deficiency. It does mean, however, that based on
an initial screening and preliminary computations, there appears to be a
serious deficiency in spillway capacity so that if a severe storm were to
occur, overtopping and failure of the dam could take place, significantly
increasing the hazard potential to loss of life downstream from the dam. As
) a result of this UNSAFE determination, it is recommended that the dam's
owner take the following measures within 30 days of the date of this letter:

a. Engage the services of a qualified professional consultant to wmore
accurately determine the spillway adequacy by using wmore detailed and
sophisticated hydrologic and hydraulic analyses, and to recommend any
remedial measures required to prevent overtopping of the dam.
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NAPEN-N
Honorable Breadan T. Byrne

b. In the interim, a detailed emergency operation plan and downstream
warning system should be promptly developed. Also, around the clock
surveillance should be provided during periods of wunusually heavy
precipitation.

A final report on this Phase I Inspection will be forwarded to you within
two months.

Sincerely,

N\ —

Ny 27X ﬁ\ Z‘%?_\
{

\

JAMES G. TON
Colonel, Corps of Engineers
District Engineer

Copies Furnished:

Mr. Dirk C. Hofman, P,E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Treanton, NJ 08625

Mr. John 0'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Eanvironmental Protection
P.0. Box CNO29

Treanton, NJ 08625
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

s, BT AT

Name of Dam: Wildwood Lake Dam
Identification No.: NJ00562

State Located: New Jersey
Stream: Troy Brook

River Basin: Passaic

Date of Inspection: November 8, 1979

b ASSESSMENT OF GENERAL CONDITIONS

n WY

Wildwood Lake Dam is an o0ld dam of undetermined age and is in poor

i overall condition. It is small in size and is classified as high

) hazard. The upstream slope of the dam is seriously eroded and
gullied at the waterline. Bushes are growing on the upstream

slope. Near the south abutment the crest of the dam is bare of
vegetation. Tree roots, exposed at the surface, cross the entire
width of the crest at several locations and there are several
footpaths bare of vegetation from the toe to the crest on the
downstream slope. There is a minor area that is wet and soft

at the downstream toe of the dam a short distance from the north
abutment. The embankment is severely eroded adjacent to both sides
of the concrete spillway structure. The gate lifting mechanism is
rusted and is not operable but can be lifted manually. Some of the
concrete surface of the spillway structure is surface eroded exposing
the coarse aggregate. The wooden decking covering the structure and
the wood stoplogs are weathered. Wildwood Lake Dam spillway and the
spillway of Mountain Lake are capable of passing approximately 1
percent of the Probable Maximum Flood (PMF) without causing Wildwood
Lake Dam to overtop; dam failure resulting from overtopping would
significantly increase the hazard to loss of life downstream over
the nonfailure condition; thus, the spillway is judged to be seriously
inadequate. :

It is recommended that the owner retain the services of a pro-
fessional engineer, qualified in the design and construction of
dams to accomplish the following in the near future: design or
specify and oversee repairs for the erosion of the dam embankment
next to the concrete spillway structure and the upstream slope of
the dam and dike; design or specify and oversee construction of
erosion protection for the upstream slope of the dam and dike;
specify and oversee procedures for removing trees and brush from
the dam and dike; investigate the cause of the wet area near the
toe of the north abutment and design remedial measures, if needed:;
conduct additional detailed hydrologic and hydraulic analyses of
Wildwood and Mountain Lake watersheds, reservoirs, connector
channels, dams and spillways to determine the need for and type of
mitigating measures required. In the future, design and install
adequate means to drain the reservoir 1in case of emergency.




We further recommend that as a part of operating and maintenance

procedures, the owner should do the following immediately: start

a program of periodically checking the condition of the dam and

< monitoring the wet area at the toe near the north abutment, clean
debris from the upstream end of the outlet pipe. In the near
future: repair eroded and spalled concrete surfaces; clean and
paint rusted steel surfaces; control trespassing on the dam;
re-establish and maintain grassy vegetation on the dam and dike;
establish a surveillance program for use during and after periods
of heavy rainfall and also a warning program to follow in case of
emergency conditions. In the future the owner should engage a
professional engineer qualified in design and construction of dams
to make a comprehensive technical inspection of the dam once every
two years.

AN

ANDERSON~-NICHOLS & COMPANY, INC.

ARy N |

Warren A. Guinan, P.E.
Project Manager
New Jersey No. 16848
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PREFACE

This report is prepared under guidance contained in the
Recommencded Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards

to human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with

data available to the inspection team. It is important to
note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition
and the downstream damage potential.




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY INSPECTION PROGRAM
WILDWOOD LAKE DAM
#NJ00562

SECTION 1
PROJECT INFORMATION

l.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Wildwood Lake Dam was received from the State of
New Jersey, Department of Environmental Protection, Division of
Water Resources by letter dated 26 October 1979 under Contract
FPM No. 39, dated 28 June 1979. This authority was given pursuant
to the National Dam Inspection Act, Public Law 92-367 and by agree-
ment between the State and the U.S. Army Engineers District,
Philadelphia. The inspection discussed herein was performed by
Anderson-Nichols & Company, Inc. on 7 November 19789.

b. Purpose. The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respect
to safety of Wildwood Lake Dam and appurtenances based upon avail-
able data and visual inspection, and determine any need for emer-
gency measures and conclude if additional studies, investigations,
and analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Wildwood Lake Dam
is an old (construction date unknown) earthfill dam, which is
approximately 745 feet long, has a structural height of 13 feet and
hydraulic height of 11.5 feet. The topwidth of the dam varies from
4 feet to 13 feet. The downstream face slopes at approximately
2.5H:1V. The upstream face drops vertically for 2 feet and then
slopes at 5H:1V. A 1.5 foot wide concrete core is visible in the
vicinity of the spillway structure and the north end of the dam,
however there is no indication of core existence through the total
length of the dam. Concrete wingwalls 6.6 feet long and at 45
degree angles contract the flow to the 13.5 foot long inlet box.
Concrete spillway abutments, 1 foot thick, define the 3.4 foot
wide spillway opening. The top of the spillway structure is covered
with wooden decking. The upstream opening is limited by 3 inch
thick wooden stoplogs. Seven feet downstream of the stoplogs, a
2.5 foot x 3.4 foot steel gate restricts the opening of the structure.
From the inlet structure,flow is discharged through a 1.8 foot
diameter RCP pipe down the face of the dam and beneath a road.

The outlet of the culvert is located 460 feet downstream of the
spillway. A dike, approximately 3 feet high, is located at the
northeast end of the lake with a minimum elevation of 491.5 feet
NGVD. Essential features of the dam are shown in Figure 1. At
the southwest end of Wildwood Lake a connector channel leads to
Mountain Lake. The channel is well defined, approximately 20 feet
wide and is spanned by 3 bridges.
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The gradient of the channel is flat, or neari, .t, and allows
for free flow of water between the two lakes. .ssential features
of Mountain Lake are described in the Mountain Lake Dam, NJ00284,
Phase I Inspection Report. The watershed above these two lakes

is gently to moderately sloping and primarily residential. Three
tandem impoundments, Birchwood Lake, Crystal Lake, and Sunset Lake
occupy the upper portion of the drainage area.

b. Location. The dam is located in the Borough of Mountain
Lakes, Morris County, New Jersey, on Troy Brook. It has coordinates
north latitude 40° 53.6' and west longitude 74° 26'. A location
map is shown in Figure 2.

c. Size Classification. Wildwood Lake Dam is classified as
being small in size, as defined in the Recommended Guidelines for
Safety Inspection of Dams, on the basis of its storage, volume at
the dam crest of 161 acre-feet (Mountain Lake not included) which
is less than 1,000 acre-feet, but more than 50 acre-feet, and its
hydraulic height of 11.5 feet which is less than 40 feet. For the
hydraulic analysis, Wildwood Lake and Mountain Lake are treated as
one reservoir for storage routing. From the visual inspection of
the channel connecting these two lakes, it is clear that flow will
pass between the lakes at high discharges but a breach of one of
the dams would not completely drain the other reservoir.

d. Hazard Classification. A residential street parallels the
dam about 30 feet from the toe and a grade school building is located
about 250 feet downstream. A failure of the dam could clearly cause
a high hazard to loss of life. The failure could also cause excessive
property damage to the road, school building, and school parking lot.
Wildwood Lake Dam is thus classified as High Hazard.

e. Ownership. Wildwood Lake Dam is owned by the Borough of
Mountain Lakes. Mr. Carl Danser, Superintendent of Public Works
(334-3131) was contacted for information.

f. Purpose of Dam. The reservoir is surrounded by residential
development and 1s used for recreational purposes.

g. Design and Construction History. No plans, hydraulic or
hydrologic data for the original construction were found.

h. Normal Operational Procedures. No formal operational
procedures were found.

i. Site Geology. No site specific geologic information (such
as borings) was available at the time the dam was inspected.
Information derived from a report entitled "Engineering Geology
of the Northeast Corridor, Washington, DC to Boston, MA" and the
Geologic Map of New Jersey (Lewis and Kummel, 1912) indicate that
soils within the immediate site area consist of till grading
laterally to sand and gravel. These sé6ils form a nearly continuous
band which is believed to be an end moraine for the last continental
glaciation. Although no outcrops were observed during inspection of




thés dam, the previously mentioned report indicates that the under-~
lying bedrock consists of granitoid gneiss with associated migmatite,
granulite, amphibolite, and granitic rocks of Precambrian age.

1.3 Pertinent Data

a. Drainage Area - 1.27 square miles

b. Discharge at Damsite - cfs

Maximum flood at damsite - unknown

Gated spillway capacity at normal pool elevation with
stoplog in place (as during inspection) -

Wildwood Lake - .4+
Mountain Lake - 0.0

Gated spillway capécity at maximum pool (top of dam)
elevation -

Wildwood Lake - 14.5
Mountain Lake - 35.1 i
Total discharge capacity at crest of Wildwood Lake Dam - 50
c. Elevation (ft. above NGVD)
Top of dam -
Wildwood Lake - 491.5
Mountain Lake - 492.3

Top of northeast dike - 491.5

Maximum pool - design surcharge (PMF) - 493.5
Recreation pool (during inspection) - 489.1
Spillway crest (gated) - 489.0 (stoplogs)
Streambed at the outlet of the culvert - 466.4
Maximum tailwater (estimated) - 470.2
d. Reservoir
Length of maximum pool - 1530 feet (Mountain Lake not included)

.

Length of recreational pool - 1500 feet (" " " " )




Storage (acre-feet)

Recreational pool -
Wildwood Lake
Mountain Lake

Design surcharge (PMF)
Wildwood Lake
Mountain Lake

Top of dam -

Wildwood Lake

Mountain Lake

- 120

included

- 197

included

- 161

included

Reservoir Surface (acres)

Top of Wildwood Lake Dam -

Wildwood Lake
Mountain Lake
Recreational pool -
Wildwood Lake
Mountain Lake
Spillway crest -
Wildwood Lake
Mountain Lake

Dam

Type - earthfill (length of concrete core is uncertain)

Length - 745 feet

- 16.3

included

- 16.0

included

- 16.0

included

Height - hydraulic - 11.5 feet

- structural - 13.0 feet

Topwidth - 4 to 13 feet
Side slopes - upstream - 2 feet vertical, then S5H:1V

- downstream - 2.5H:1V

Zoning - unknown

835

1260

1065

92.1

91.3

91.3




Impervious core - concrete 1.5 feet thick of uncertain
length

Cutoff - unknown

Grout curtain - unknown

h. Spillway
Type - stoplog
Length of weir - 3.4 feet

Crest elevation - 489 feet above NGVD (with stoplogs in
place as during inspection)

Gates - steel plate 2.5' x 3.4°'

Upstream channel - Wildwood Lake

Downstream channel - brook of unknown name




SECTION 2
ENGINEERING DATA

2.1 Design

No engineering design data or plans were found.

2.2 Construction

No original construction data were found.

2.3 Operation

No engineering operational data were found.

2.4 Evaluation

a. Availability. A search of the New Jersey Department of
Environmental Protection files and contact with the owner and
community officials revealed no recorded information.

b. Adequacy. Because no recorded information was found,
the evaluation of this dam was based solely on visual observations.




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. The upstream slope of the dam is seriously eroded
and gullied at the waterline. There are scattered boulders on
the upstream slope. They may be remnants of riprap, but are not
now effective in preventing erosion of the upstream slope. Bushes
are growing on the upstream slope. The crest of the dam is bare
of vegetation across its entire width near the socuth abutment,
and there is a footpath bare of vegetation over much of the rest
of the length of the crest. Tree roots, exposed at the surface,
cross the entire width of the crest at several locations. The
crest is somewhat uneven. Trees up to 2 feet in diameter and
brush cover the entire downstream slope, and a pile of cut brush
has been dumped on the downstream slope a short distance from the
north abutment. At several locations there are footpaths bare
of vegetation from the toe to the crest on the downstream slope.
The embankment is severely eroded adjacent to both sides of the
concrete spillway structure. There is a minor area that is wet
and soft at the downstream toe of the dam a short distance from
the north abutment.

b. Appurtenant Structures.

1. Concrete outlet works: some of the concrete surface
area is surface eroded exposing the coarse aggregate; the surface
of the steel gate structure is rusted; the gate lifting mechanism
is not operable but can be lifted manually; the wooden decking and
wood stoplogs were observed to be weathered. There is some debris
in the upstream end of the outlet works discharge pipe.

2. There is an earth dike at the northeast end of the
lake. The upstream slope has experienced some erosion at the
waterline. There is one small clump of brush growing on the
upstream slope. A few trees are growing on the downstream slope
and near the downstream toe of the dike.

c. Reservoir Area. The intermediate drainage area of Wildwood
Lake and of Mountain Lake is moderately sloping and primarily resi-
dential. The drainage area farther upstream, above Sunset, Crystal,
and Birchwood Lakes, is also moderately sloping but is mostly wooded.
Slopes adjacent to the lake appear to be stable. No evidence of
significant sedimentation was observed.

d. Downstream Channel. The spillway outlet pipe appears to
pass beneath the school below the dam. Several catch basins may
be tied in. Some small trees and brush overhang the discharge
channel downstream of the spillway outlet pipe, which is several
hundred feet downstream of the dam.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were found.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam were revealed.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilities
were revealed.

4.4 Warning System

No description of any warning system was found.

4.5 Evaluation of Operational Adequacy

Because of the lack of operation and maintenance procedures the
remedial measures described in Section 7.2 should be implemented
as prescribed.
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. No hydrologic or hydraulic design data
were obtained.

b. Experience Data. According to a local resident, Mrs. Buyski,
the northeast dike was slightly overtopped in 1972. The top of the
dike and the top of the dam are at approximately the same elevation,
which would indicate that the dam may have also been slightly over-

topped. However, Mrs. Buyski did not recall any instances of
flow over the dam.

C. Visual Observation. No visible evidence of damage to the
structure caused by overtopping was observed. There was a minor
area that was wet and soft at the downstream toe of the dam a short
distance from the north abutment. At the time of inspection about
.4 cfs of water was flowing over the stoplogs.

d. Overtopping Potential. The hydraulic/hydrologic evaluation
for Wildwood Lake is based on a Spillway Design Flood (SDF) equal
to the Probable Maximum Flood (PMF) in accordance with the range of
test floods given in the evaluation guidelines for dams classified
as High Hazard and small in size. The PMF has been determined by
application of the SCS Dimensionless Unit Hydrograph procedure to
a 6-hour PMP storm of 25.5 inches. Wildwood Lake and Mountain Lake
were treated as one reservoir to develop the storage-discharge
relationship. The inflow hydrograph from the intermediate drainage
area was added to routed outflow from Sunset Lake to develop the
total inflow hydrograph. Hydrologic computations are given in
Appendix 3. The routed PMF peak discharge for the subject watershed
is approximately 5700 cfs. Of this approximately 3500 cfs passes
through the spillway and over the Wildwood Lake Dam and approximately
1250 cfs passes over the northeast dike. The remaining 920 cfs
passes through and over Mountain Lake Dam. The minimum elevation
of Wildwood Lake Dam allows 2.5 feet of depth above the stoplogs
before overtopping begins. Under this head the spillway capacity
of Wildwood Lake Dam is 14.5 cfs. Under this same head the Mountain
Lake Dam is discharging 35.1 cfs.

Assuming that it does not fail, routing calculations indicate that
Wildwood Lake Dam will be overtopped for almost 5 hours to a maximum
depth of 2 feet under PMF conditions. It is estimated that the
Wildwood Lake Spillway and Mountain Lake spillway can pass approxi-
mately 1% of the PMF without causing Wildwood Lake Dam to overtop.
Because the dam is high hazard, cannot pass 50 percent of the PMF
without overtopping and probable failure, and the hazard to loss of
life downstream would be significantly ‘increased with overtopping
failure, the spillway of Wildwood Lake Dam is judged to be seriously
inadequate.
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SECTION 6
STRUCTURAL STABILITY

6.1 Visual Observations.

Erosion of the upstream slope of the dam at the waterline and
serious erosion adjacent to the concrete spillway structure,

if allowed to continue, could result in eventual breaching of
the embankment. Parts of the crest of the dam which are bare

of vegetation would be susceptible to erosion if the dam were
overtopped, which might, in turn, lead to breaching of the dam.
Trees growing on the downstream slope, and brush which may
eventually attain tree size on both the downstream and upstream
slopes, may cause seepage and erosion problems if a tree blows
over and pulls out its roots, or if a tree dies or is cut and its
roots rot. Footpaths, which are bare of vegetation, on the down-
stream slope, are susceptible to erosion by rainfall or by over-
topping of the dam, and the erosion, could, in turn, lead to
breaching of the dam. A wet, soft area near the left abutment
may develop into a significant seepage and erosion problem if
not controlled. Erosion of the upstream slope of the dike, if
allowed to continue, could result in eventual breaching of the
dike. Trees growing on the downstream slope of the dike and near
the downstream toe of the dike, and brush which may eventually
attain tree size on the upstream and downstream slopes, may cause
seepage and erosion problems if a tree blows over and pulls out
its roots, or if a tree dies or is cut and its roots rot.

6.2 Design and Construction Data.

No design or construction data pertinent to the structural stability
of the dam are available.

6.3 Operating Records.

No operating records pertinent to the structural stability of the
dam are available.

6.5 Post-Construction Changes.

No record of post-construction changes pertinent to the structural
stability of the dam is available.

6.5 Seismic Stability

This dam is in Seismic Zone 1. According to the Recommended
Guidelines, dams located in Seismic Zone 1 "may be assumed to

present no hazard from earthquake provided static stability conditions
are satisfactory and conventional safety margins exist." None of

the visual observations made during the, inspection are indicative

of unstable slopes. However, because no data are available concerning
the engineering properties of the embankment and foundation materials
for this dam, it is not possible to make an engineering evaluation of
the stability of the slopes or the factor of safety under static
conditions.




SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Wildwood Lake Dam is an 0ld structure of
undetermined age and is in poor condition.

b. Adequacy of Information. The information available is
such that the assessment of the dam must be based prlmarlly on
the results of the visual inspection.

c. Urgency. The recommendations made in 7.2 should be
implemented by the owner as prescribed below.

d. Necessity for Additional Data/Evaluation. The information
available from the visual inspection is adegquate to identify the
potential problems which are listed in 7.2 a. These problems
require the attention of a professional engineer who will have to
make additional studies to design or specify remedial measures

to rectify the problems. If left unattended, the problems could
lead to instability of the structure.

7.2 Recommendations/Remedial Measures

a. Recommendations. The owner should retain a professional

engineer gualified in the design and construction of dams to accom-
plish the following in the near future:

1. Design or specify repairs for the erosion of the dam
embankment next to the concrete spillway structure.

2. Design or specify repairs for the erosion of the
upstream slope of the dam and dike, and design or specify erosion
protection for the upstream slope of the dam and dike.

3. Specify and oversee procedures for removing trees
and brush from the dam and dike.

4. Investigate the cause of the wet area at the toe of

the dam near the left abutment and design remedial measures, if
needed.

5. Conduct additional detailed hydrologic and hydraulic
analyses of the Mountain and Wildwood Lake watersheds, reservoirs,
connector channel, dams and splllways to determine the need for
and type of mitigating measures required.
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In the future: design and install adequate means to drain the
reservoir in case of emergency.

b. Operating and Maintenance Procedures. The owner should
do the following immediately:

l. Start a program of periodically checking the condition
of the dam and monitoring the wet area at the toe near the left
abutment. ’

2. Clean debris from upstream end of outlet pipe.
The owner should do the following in the near future:

l. Repair eroded and spalled concrete surface.

2. Clean and paint rusted steel surfaces.

3. Control trespassing on the dam to reduce erosion.

4. After repair of eroded areas on the dam and dike,
re-establish and maintain grassy vegetation on the dam and dike.

5. Establish a surveillance program for use during and
after periods of heavy rainfall, and also a warning program to
follow in case of emergency conditions.

Within one year from the date of approval of this report, the
owner should develop written operating procedures and a periodic
maintenance plan to insure the sdfety of the dam.

12
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.27 square miles, gently/moderately sloping

. 489.1 ft. NGVD (120 ac-ft)
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): (Wildwood Lake only)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): Not applicable

ELEVATION MAXIMUM DESIGN POOL: 493.5 ft. NGVD (PMF)

N U i A s NGRS i 01 SN, W R I o i

ELEVATION TOP DAM: 491.5 ft. NGVD
SPILIWAY: stoplog section
a. Elevation 489, ft. NGVD
b. Type stoplog
c. Width 3 inches
d. Length 3.4 ft.

e. Location Spillover in the center of the dam

f. Number and Type of Gates one, steel plate

OTHER EMBANKMENT'; dike
a. Type earthfill
b. Location northeast end of the lake

¢. Entrance Inverts 491.5 ft. (NGVD)

d. Exit Inverts not applicable

e. Emergency Draindown Facilities none
HYDROMETEORLOGICAL GAGES: rone

a. Type

b. Location

¢. Records

50 cfs

MAXIMUM NON~DAMAGING DISCHARGE:
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APPENDIX 2

PHOTOGRAPHS

WILDWOOD LAKE DAM
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NOVEMBER 08 1979
CREST OF THE DAM LOOKING NORTH FROM THE SPILLWAY
STRUCTURE.

NOVEMBER 08 1979
VIEW OF THE CREST, SPILLWAY STRUCTURE AND
SOUTH ABUTMENT OF THE DAM.

WILDWOOD LAKE DAM




NOVEMBER 08B 1979
CREST OF THE DAM LOOKING NORTH FROM SOUTH ABUTMENT.

NOVEMBER 08 1979 3
SCHOOL DOWNSTREAM OF DAM VIEWED FROM NEAR
SOUTH ABUTMENT.

WILDWOOD LAKE DAM
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NOVEMBER 08 1979
VIEW OF THE SCHOOL BUILDING FROM THE CREST OF THE DAM.

NOVEMBER 08 1979
DOWNSTREAM FACE OF THE DAM LOOKING FROM
THE SCHOOL.

WILDWOOD LAKE DAM
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NOVEMBER 08 1979
LOOKING AT THE TOP OF THE INLET BOX AND GATE MECHANISM.

NOVEMBER 8 1979
VIEW UPSTREAM TOWARD OUTLET OF SPILLWAY
DISCHARGE PIPE LOCATED BEHIND THE SCHOOL.

WILDWOOD LAKE DAM ?
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|
R NOVEMBER 08 1979 i
X EXTENSIVE EROSION ON DOWNSTREAM SLOPE IN VICINITY OF
4 SPILLWAY STRUCTURE. :

”’, R bl

NOVEMBER 08 1979
EROSION OF UPSTREAM FACE OF THE DAM APPROXI-
MATELY 60 FEET NORTH OF SPILLWAY.

WILDWOOD LAKE DAM




NOVEMBER 08 1979
VIEW OF THE NORTHEAST DIKE LOOKING EAST.

NOVEMBER 08 1979
LOOKING DOWNSTREAM FROM THE CREST OF
NORTHEAST DIKE.

WILDWOOD LAKE DAM
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NOVEMBER 08 1979
VIEW OF THE RESERVOIR FROM THE SPILLWAY STRUCTURE
LOOKING TOWARD INLET CHANNEL.
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WILDWOOD LAKE DAM
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APPENDIX 3

HYDROLOGIC COMPUTATIONS

WILDWOOD LAKE DAM




st nt o i e B S il B . i Nk

L @?{, */. %"

o
o,

"UPSTREAM DRAINAG
. =2 - E/_’:_///V_’

(G

VA
‘:~' "‘}/

N

JANUARY 1980

DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
PHIL ADELPHIA, PENNSYLVANIA

ANDERSON-NICHOLS & CO.,INC. BOSTON,MA.

" 'u Il
» .8 -’ - B
e ' /0, ——;;--Q QL odiow
NATIONAL PROGRAM OF INSPECTION OF
NON-FED. DAMS SCALE IN MILES
o /2 )
WILDWOOD LAKE DAM | = s——— —— —y
* |IBOROUGH OF MOUNTAIN LAKES, NEW JERSEY
REGIONAL VICINITY MAP MAP BASED ON U.S.G.S.7.5 MINUTE QUADRANGLE

SHEETS. BOONTON, N.J.,1954,UPDATED I970.
MORRISTOWN, N.J.,1954,UPDATED 1970.




Anderson-Nichols & Company, Inc. Subject A " " gr;::mo / s 3{1 _ x,ba
| Computed L
JBNO. 2409 - D6 cr..ck.u.____t.ﬂ v
fgﬂ:‘f\sEgALEo 3 4 5 6 17 8 9 10 11 12 13 14 15 16 17 18 19 20 2t 22 23 24 25 26 27 28 A
1
: W ILL OO LAKE  DAM
3 =
4
: HYORODAOGTC. CAZCULATION,S
7
e LocaTioN | MorsS CounTy , N.J.
° DRAIN ACE ARER ¢ .27 S®R. MicE.
*° EVRIAMATION CR1TEXR1 A} SIZ2E ~ /INTER SN IATE
" P’ — 1N G
12
" APPROACH: A5 DIRECTED LY DEPARTIIENVNT OF THE Ar7Y, B
* Pros aADELPHIA OISTRICT . CORPS OF ENGINEERS [ CesTOM nowiE -
' -20 5' CHESTNUF STREETS ,Pﬁ/Lm.’)éZLPH/ﬁ , FPEANS L VANIR /?/og
16 N THE «ETTERS DATED 29 MAY 1479 5 12 DLEe 14729 oM ;
v tcopred [ K PSKkr CHIIEF OF ﬁ*/me«maa.v——rﬂ/o/emuc
i ' BRANCHT , THE FOLLOWIING APPLOACH WAS TAKEN
® THE  OuFFiort FROM SwnlEF LAKE WNAD ROz 7P
0 MOUNTAIN LS L4717 SND ADO0T TP thE LotHAh /N Flow,
* SinCE MOUNTAIN LAKE  AWD  A1ALOSDOD LHwe WeE INTEF—
= = CONNECTED NG AT APRPROX, M ATERS? THE SATIE 4?181/4—1’;00\5
= ThEY w~ERE TREATEY) S ONE RSITRIODIR /N TERMS OF
) :: OFZIE2R ORI MG TE STORACE — DISCHARLE RERATIONSH/IAR, X
- 26
- 14
28
29
30
3
32
33
a4 .
s
38
<))
ag
k)




- D

s T il it AR . S T s o i | A a3
b5 i : o vy % A,

i ch e b o~ OSINERY

o

. | Wy
And - Subject Sheet No.__ 2= f 13
erson-Nichols & Company, Inc. > Dore : }’EL_“—‘, s
' Computed
0BNO. 2400 — g Checied %225 ]
fﬁu‘:‘?gg‘\uo 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 |
1
2 p—
R N ALD OO LAKE QAT — COMPaeTATION OF TIrTE
. OF COnNCENTEATION |
. ONLy  7FOR
. INTER IEDOIHFTE DRMNAGE AREA —.90 SRuARE Mie
; OFERLAND FLOK ¢ LENGT#r K= 2spo Fr
AvERL Hr K cor& =,
. S S« .09
9
10
" L. THE TEXAS MIGHRAY  vELOCITY  baTA  FrRoM DEL GwN of
12 fd“hm. DAt7<
13 . Fr
e A= 9% , WooozAno —> 3.0 /SEC
18 2 Sow B
[*=4
= ,23 he
16 3.0 h/‘z—c'
17
18 -
. 2Z. THE  sce TR - 55 — WEITON STORM WATEC. MANAGEMENT
- 1
- 20
AR AR  VErLocHTY TOR MNOoLLawyg —> , 75 %c
- 21
- 7 ;2 T ) T 2Svo BT - o -
- 23 - 7e 360", 75 Tiee 92 4
e 4 - ,
e g B METHOOD FrOMm SO ANO WAt CcONSET vATION EnNG. i
- 26 ;o =)
. pfrore =Y - 9% S- SHE 1O N = DO s soses
- 4.2
- ” =
- .8 /.67
» £ " (s+y)
.6 Tz - = 37 )
" < Gooe Y % ‘ ¢
3
32
. 4. KRBY NHETHod IN PICRELHDA NOTTL ON STORM  SEwER
< - _ [
Ve « .83 (= = N -POR TIMEERLAMDL = .6
* = /83 /ﬁc—-—'é'“”")'m=44 < 044
“ 4 ~ l§ .m’) N//’/ . - 2
37 — .23 r.f2+.21r.7M4
. AVERAGE TiME OF COMCENTRATION Z =,55 /o
39

WM




i

bt

i%i

COACNVort) WO ltriid 7=




10 ONS PER INCH BOTH WAYS. 180 BY 100 DIVIRIONS. IN 8TOCK DIRECY FROM CODEX BOOK CO . NORWOOD, MASE. 02002
NO 415 vivist E @Q%MN

® PRINYLD I8 4. 8.4
GRAPH PAPER

£3HSt N/ FONYLEID ooz Qs oo} QG o

M . i | T annudERRRARNEN] 3

<-}--'

R J—

ot

‘

;

1]

[
T
N D
o ;

I
I
—+

A e —

!
-1 [ N S Y U . . - -

|
1
T
T
|
i
Tt
I
[
t
4
R
¢
|
b
!

.235;{0%37«,« H VT | B ACAM A L

—

—-\-—h

I

™~

o

i

.,

¥

0

B3
i
T

1
i 1
L |
i

}

i : :
i ' : 4 i
(Crom 2d) NOILVASIE




S —

.. Souvee s i ,G,G,Eﬁi@
GRAPH PAPER

o
FEINIEL J0 N.5. A

[~ o
oz ol 0
T NN RN j:* )
‘ N ER R R ,
N ““___ f

...:..m.ax..vz..uuwvilwqu-wlxﬁ CI
BRI wm_, A N L _‘
TEH PRI RN R
mnh m_, W«M_ w ..N &ﬁfk}l “Ar5%

: ol | NERERN K
R e T
:: ! : _“H T “\‘.Wq,l,llld_
A ana o T — _“ 4 _
R } i ' '

SN D q\ L _
I kM. _M. f, ‘ _ _ BREl
H :: : f1qt - anBNviB IEEAR
e HHRIEEI
T ___:.M SToST [ [TE o | T BRI T
SRR RRERE REN - JLT ‘ -
ik _A..: 15 el
TR IR R T
: I - .
L EERR RS ) . g 1810, %12 |2y

! N REE
| -+
: ! SinE .

&-_
T
.
z T
-l
3
&
=
A%
]

w X1+ PX- - 144 3 V\ pdn D3, N 777 AEBENEESS
{ . NURERN . EREN NN Lt e _ R
- - . N S0 VN S G 0 O . - ~t-L —

H
|
\
T
|
T

(OroN 4 ) NOILA I




Anderson-Nichols & Company, Inc.

JOB NO.

SQUARES ¢
1/4 IN. SCALE
1

& W N

10
1"
12
13

14

1

3209 —06

3 4 5 6 7 8 9 10

Subject

1

12 13 14 15 16 17 18 19 20 21

Sheet No.

6 of

Date

/—1-59

COmputod

g

d

Checked D0 (/ o

HILD W OoD AAKE DAM — RATING CLrRUE
COMPLTHATION.
__1_. DISCH AT C~A OLER  THE CTOPLOGS ONALY
L= 2,4 Fr e = 2.5 R~ c&k wilt
Erey . <4 «
[(FT. MavO) (Fr) (CFs )
- 4849, o 2
- 4845 .5 4.2
~ 48949 .q /0.2
4%0.5 /s 219
49 /. 2.0 33.7
440.9 2.9 5B.&
L. DIsCHARGE  THROuwGH ThE  CTEEZ GRIE
q) Berrom oPENING
Boriorr epeNING 34 Fx ,9 FT A~ 3.06 sQFr

AT FPooL EREvVATIONM

489.9 AT, NevD

EAEY . A 8
(Pr wevy) (7 (cFs)
491, 2.0 25,9
49/.9 2,9 29.6
9 ToPr ©OPEN NG
~2 v, [y
(et vy ) J (4'4") I /CH)
49/.9 I .9 l lo.
ToT AL & AT a9l.9 A NGV

& -

=

& — [0.2 crfs

Ac/%f

&Y

22 23 24 25 26 27 28 29

R

|
g
i

A n——




p— =

#H SH Sheet No.__7 of /3

N Subj
Anderson-Nichols & Company, Inc. ubject = Date 3 T ne
Computed R R
JoBNO. 3209 - 04 WItd o opn LAxE DAM Checked U J
SQUARES 9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
*/4 IN. SCALE
1
2
2. DISCHARGE THROUGH THE OUTLET PIAE ONAY
g —
4 ]
L= 460 T S 040 he-.,006 gf«l8'-216" A& =2.54 0]
22 h z
6 =20 COE7 #
; Q- A T+ =K #f = FRICTION LDES = o =
FRICTION Lpls —GED ».02/6 = G,9¢
9 .
INLET Lots — Ko = . 10 rreom searee ¢
10 489.64

Kirt HAaNDEeook OF HyBEALILIC. / <, ‘l[)

" S_K =/0 06

12
13

14
15

16 Fuls FLONING PIPE it O Fr HEAD 19 DISCHARG/ NG 6./ a:s)

To DISCHARGE 6.] CFS oUER THE STOPLOGS HEAD OF THE MNEI1R

Mus7rT EE ¢
1 €)= 24235 H2 H =, 64 Fr

20

17

18

2 3
D CONCIUSION ! YOLUME OF DISCHARGE THROWGH THE SPIcHAY STRUCTURE ]

2 15 ORTERMINED BY.:

= SToPLOGS UP 70 ™E fore FLEY. — 489.64 pr. NvGro

: OUTLET pISCHARGE PIPE — AROVE ThE L£18¢,— 489 MM

* FLEV] h R
(77 vevp) (=1 (crs)

®  490. 4.1 /2.4

® 44y. £ 12.%

® o 4415 5.6 /4.5

T 492 6.1 /.

2 4922 £.4 s

® 0 443, 7.4 /6.2

34 ]
492.5 76 /6.9 -

: 494, 8. 17.4

37
38

39




! !—im..:/ L - P

BV e o

i . , s oet No.__ 2 /
- Sub . 2
! Anderson-Nichols & Company, Inc. ubject 7 g':“ s =

3 Computed
! JO8 NO. 2509 —pg Checked _22.00 ‘ v

MIUDWOOD LALKE DA

E SQUARES 0 1 2 3 4 5 6 7
* 174 IN. SCALE 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

E 1

4.  DISCHARCE - OVER TPRE OAM ONLY

w

“ ¢ c=-2.8 @ cbute

T poormev] # | L | Hiz } p e
(Fr weve)| &r)| r)| @ | F) | (PD |(Fr) (erz)

10 462. .51 60| |

2

-~
492.3" B | 10 .3 25p| 335,
12 493, LS| 1zeo| 10 zéo,l 5| 200, 1543,

3 442.5 | 2ol 1z0| Le| 250 10 250) 3295
14

11

15

6
! 5. DIscr et QLER THE  NOETHEAAT LHIkE

17

18 c= 2.9 Qe crar H -
19 ;

Posc ETEV. H + L TOTAL
(Fr ~Gvp) (77) ) Fy | P R (o5

20

2

2 492. Y =Y 46 .
» 442.2 .8 €c .3 | 6 166
24 443, LS 8s. rLo| 75 §70.
* 493.5 | 2.0 loo, Ls| 8o /2 46.

28
31

34
35

37

38

A
i 39
i A o - -t W P i Com BT $0 -




A LACIESRREEEE

Anderson-Nichols & Company, Inc. Subject ud /5 4 g’::‘ No.Z Pl
Computed AL -
JO8 NO. 3209 — 8 ﬂ/CCUOOﬂ LM& DM Checked 2202 U
;E SQUARES01234567891011121314151617181920212223242526272829J
‘ 1/4 IN. SCALE
: 1 i
| 2
3 :
| 3 CISCHARCE COMPUTHTIONS — SUMMARY J
| 4
i‘ 5
: ]
t ;
A
8 FooL MOUnTHTIN LAKE Wreprioo LAxE TOo7AZ
£REV. D/ CrrarcrE O1E TR GE -
yzcrnar&GE
9 _ Krrarsd DAY O/eE _
/Pr NGvD) (6'—5) <+ ers) ees)| ees) reFss
10
" 439, o. 0.1 o. 0. 0,
12
2 489S .4 4.2 46
14
8 489 64 1.0 6./ 7.1
16
1 ¥
491. 22 ¢ /3.8 27
18
Tor e
9 4491.5 35, /4.5 50. DaH
20
2 492. 48.4 /5.1 |82. | 4Ae. 192.
- ” '
— T oF
2 992.2 Powwmnn o DO /6.5 | 335 166 594,
24 !
» 49 2. qr2 /6.3 /543 | 670. 2640,
# h 26 -
7 4935 Geo l6.9 |229c| 1246 5480,
28
- 29
> 30
' ¥ w INFORMATION ORTAINED FROM Prates 1 INSPECTion REVORT -
. L MounTmAN  AAKE LA N ooz 84 .
33
3 34
; . M DirCwfibsr PRE (2 RIcom €0 7O COWNIAL ol AT BN 7B ECelL TS LLLsTong
' Z LCAIES OF (JARWVDWA COAE T 0Ar ,nr SAL=  FHE, ¢. & Courx LTI
36 N
Rty N A é[//&:) SLOALS LLO COrr /AT K/rd Z/E 755 ;
37 ‘ .
1202 T CLOAISLA LTS COAC/ TN Corfs FRASAL :




(20 ) ZorUsmwogcr

| o oasT VDT ousn T OO0 Z oac) OO [0 .
eax |- [T Y _ _ ““,_ .“p‘ .N\\‘
T T TTE RS
I ; R IS
RN N NN RN R ENEN N ! , - X T n_r T ST
oot B _ : : W_ * RERRRENE _m
SENERRRRRE | | SERREREEN BERRN
inin | RAERRRANRRE BEEN RS LS TRERSE SRR SREN P2
—— | ENERl NI e
RERRERRERE : L ; B R
M ) ,V ! _ _ i | ﬂ _ , i W 4 W L AL. e R
SR R SRR Ry SERRRERRAREREEY IR 1R
A t [ - P Cp N IR
o | I _ ! S EEEEE R
: RN N L ! bod b = Moy
S L L ; T R L
EREE I N SRR EEE R
P HW< W_M A._“ ~. W_< | wa , NA 1 D1
Coy . v ' ! ; i e
Sl S
T ] . |
;T?;;:_ f:_fi.:: ] L \
e - AR L
: N R D R SRR EREY - Ll LT
SENTAEH R 1N | 1 u\s\.\\.
b Lpeld | L ﬂ pume=ou nucEs R Y R
S FER R AR AR i | JREBARSE _ N ERRRR RN RN
ERRRESRRNRRRRANR | e AEERESN A e
o T T | I IR
e T i L
SRS SIS R B B T T T T T T T
R R I R R N A R R LR THH e
. [ - L 4 ' by HE
_,W,.w_ : ’_ _ * w_ S ,;; Al :j.:\T
P! ' i i D - =TT T * 2, &
R INIRRRE - HEE S e
EERERREY “ﬁw“‘ w LT SEERRRRRERE RN
AN R | ] A
s e ey e BT : “ PR ML LTTTTT RN L e
HXKU\_\\_VU f\mﬁ(&&.& 4Ry L 4% qm* A __ Q.QQ_\V\QV\\\_,“ N . — M I | w L . BERRE
L | - ettt e INRRE BN REEEE . !
_ t _‘. | ﬁ Al - IR IR ,”_—N
R EARE i“ — SRERERE L REEEEE RAREE
o
o
e G e .,”u-x._c.“.“:“....“.Cu WOWS D2t HIOLE z.,@w;m&,@“w ‘SHOIBIAIG 08 AG 0D  “SAVM HLOO HONI H3IJ SNOISIAIO Ot "ZBZ'IE "ON




14
Anderson-Nichols & Company, Inc. Subject HS 4 Sheet No._//__ of__¢D
pany, I ; Date /-4 -0
Computed
JBNO. 2409 06 Checked =L
SQUARES o9 1 2 3 4 5 6 7 8 9 1 11
TAARES e 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

1

2 LKA 0O LAKE DAY

3
4 STORAGE  COMPUT AT/ ON
5

NORM AL STORAGE [ SPluew Al  CrEtr — F8F.Frmge ) — 120. ge-7r

(W10 LAKE DMLY

2O Ac-Pr iAat OBTAINED L9  EII/MATING HAvERAtrE DIEwFiHr OF
MionooD Lake T 75 FT AwD PRANIMETERING Sti & At

OF REIERVGIR FROM  Quan SnEET — /6 4C,

TOR  MOUNTIAN AAEE AVERAGE .02?04’771 WARS ESTiMATEY) TP &E
AronT Q.5 FT- AndD PUAWINeETERED SuRpfreeE 15 725.2 A€,
715 Ac - F7~ SORAGE 0F [JondNTHIN LHKE WAL ADOED TO 120 AC-#1
OF Arapoooh L(AKE ™ ofTAINED  TPTAL STORACE  OF RELER0OIR

10
1"
12
13
14
15
16

17 . -
us/wer TFRGaSTR G oFf PYeATIrD EQuATION SToRAGE — Er e /A71OM

LAELATIOMN Srt P MAS LEVELDP .

18

19

h- elev, sbove norael /-ooL

2 AV - //.;4/6,*6 */b/ ) Al—morwcft />oo(, ourface
21
&a — »
R v AN ey o J o
i ToT

# ELEV. b/ b, h 4V b) E’z, h Aav 1/44-
#(Prvavo) | pe) | (ae)] len [re-m| 4O Prol(Pe-8  ac -er
25 }
® 429 752 ' | g3s
7 e |75.3| 7se| 2 | 89| /6. 162 25 Al | (0es,

492.3 |75.2| 72 |33 |251, /5 ’ 23| 55 | 141,
% 1256,

30

4925 |72 | 78. (4.5 (245 /6. 13014:176.
- | |

3N

|

32

33
34
35
36
37
38

39




coreToe T R A

JOB NO.

SQUARES o 1 2 3
1/4 IN. SCALE
1

2

10
1
12
13
14
15
16
17
18

18

20

21

23
24
25
26
27
28

30

31

w
(L]

Anderson-Nichols & Company, Inc.
34049 - 0¢

Sheet No.

/12 _ of 13
Date 1= 7= 30
Computed

Nz
Checked _“2= jﬁvﬂ K

Subject

WL oon

4 5 6 7 8 9

LAKE LAR

13

10 11 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 28 3

STORAUE —Za&VARTION CUIRVE

-
7

SToRAGE( AC - F"'r'j

:

WO

oo o,

qo0.

[T FS: ST SPU

8o o,

N}

489 490 491 e muk? ¥ o

iy v e a S

£revATION (Froneun /




Anderson-Nichols & Company, Inc.

JOBNO. 240G -06

SQUARES 0 1 2 3 4 5 6 7
1/4 IN, SCALE
1
2

3

, Q
&FLd

9 Gooo.,

10
1
12
soo0.
14
15
16
17 4 o000 ,
18
19
20
21 dooo,

200 .

28

30
31

32

8

9

Subject b S H Sheet No._/3  of _ /2
! Date /’q":a" 20
Computed rd "
Checked 78]/
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Wilowoosn LAKE LA

33
34
35
DA

37

DA
ag

20 40 . éo 80 oo 7o PMF
OvERTDAS AT e vATION 9491 S FT. Nevd .,
CAN PRz + /% oF PmMF




P i

R N L P

HEC-1 OUTPUT

WILDWOOD LAKE DAM




AV L4SHNOS HOd w3V JOVNIVHU JLVIEUINATINT d0U4 49 8I0BIAH AUTSNL JUIIA UL A [T
4 { 1 . » (1)
*ygs  Ub de
I°SvS b Ly
*0ey *otS *dys LRy S *Yx P A TN [°svs 3 v
b ¥ §4 ‘ool ¢yttt AN A A I*ex d L ALY | 8°ull i Gy
‘Ui YR § *SuG *9%6  GA vo
* 30t *991 *2tL °3é L*9 [9°v £*1 YA 0° SA e
08 *49€S 3 K *lSs  eA 1}
d4°ITS 9°9:3 eoYyy 1A *J5S g uvs v oy goury Toupy baA ty
i- 2625~ : i LA Uy
{ I A 6y
INJAINNOGWT HIND WAL AdVdIIdUAH RIJINT 4LNod LA 'PY
i { (1} [} A Le
AVQ INVY IVISAYD HU4 HAVAOOUOAH AOTANTL IWldwl)d dOVIAIUEN Iy
¥ A 5y 4 A 1Y
€- £ [ 2%
1N 2a :
[ ‘t i A
[ 14 (XA 1] i€
[ 224 vgee vee* [ 1A wee [ 39 | 2 [ 29 [ 22 we' Tu . vug
B6d* dge* 46c° Y daé¢®.  Bec®  H6C° vee* Yoc* [1-T-A O [+
ded* g6 EE TS gd¢* 148 ° gLIe 9961 [N Lbv)* | g419° 10 d¢
Tds* gdr® gug* bul* 6Ig* olg* [ 5% 6I%° alg® (3 S ¥4
6T1¢* 60" [ 255 6ly* elg* 6fy* A4 SG2° BLY A4 LY A ty 9
3a2° §6¢° FEYA 332° Gal* LT A P A [T A [ XA gi1es (74
gL giee [N K4 P Fd 1 X' £12° I C-A £12° gl [ A ] 2
- R, . (13 o 1 Y4
t g 60° g “ 22
IRV IVLSAYD 303 vIYV J9VNEVEC TLVIQIWNIINT Y04 HJIVUI0HOAH AOTANT JOT3AIUIN (¥4
I [ M A hP4
9 9 F] 9 9 9 9 9 9 9 [ of
9 9 9 L ot 'L 2¢ vl 4 2¢ N gl
¥ uy Yo gv 23 9% .09 . ey 9 gl 3 o
oL et bi L dL L] o [ 2] [ 119 SII is i
oul VY4 TR %Y oLy 049 1]Y3 039 DI Sl (T} i s
24 ou 8L 92 bl 2L 69 29 £9 0y " b
3 0S L) 1% T o 114 é2 Ll €1 '3 N (R
L L 9 Y 9 9 9 5 g < N (4
L ¢ ¢ ] 0 P DR .0 1] (1] N | {1}
v e | & W Ji
ddd 40 1TJILINK T° 1Li0dWUI 01 4SO IV QOUAHDYIY wuldd HJIVEIUAUAH ADT4LNOTN a
I L iy A 4
‘1 i i
I | ¢ { r 3
. e S 14 2
'] 0 [i] [V} 0 0 )] 4 0 06 d v
add HN0A 2 W0d4d4 43 40 AN4ILNA 0°F (9] X
CHONCA4IINGD "Il 0 % SINHIIN-NISHIANY SISATYNY INIddOLHIADCY 4
29GHSN 9G-32ACN *CONSSINYT NIVLINNOW 40 HYN0HOW Wyd 3NYY U00AQTIA 90-60%C HOQTY 3
[ E R A R R R A A A A A R R RN NN YN
6L 334 9¢  NULAIVIEALUOW ASYT
d4L6tl Ane NOISYIA ALD4VS MWed
(1=23H) J9vNIVY HIVUIOHIAH UIO04
(A XXX EEE R AN EE R E R NS NS A AN E NS NY X

- e ———— -




f { Ity 1 A
AvY A9 T QUOANILY JO04 Ade¥904TAN MININT INIdWIIY JOTIIA NN
4 1 otv Z A
- X
. _ o £%° <A
[ b | 1
veee 8€2* 1y
[N vgc*e veee gl LIY A bege bge” (194 vEee veet
dal* YA 462 ETYA dhe* 'Y Ad d6e* 1Y T XA g62* 11U
"X XA g6e* "X 1o Jgug* Tusa* gLI* 990°1 sfee Ly9*1 gi9° 1)
135° gdv ® 11 ol (1 £ RS ) & AN -3 & A '] &4 (1%% (-1 3 SO 3V
bly* 61¢°* [ 5'% 61¢"* 1 1'% [ §' GG2° uge 652° 54¢2° Ty
PV GGe* 549¢2° 562 YA 1T A S492° 1T Ad [ A fre: fv
tfe viee vie’ 1 T gle’ ¥lee vig® . (e wlee 19 TSN V] Ly ﬂ
eL 1] 44 y
i 4e 06° < % G +
YT UUORJTHA Yod cman‘mu<z~«mm JLVIQIANIUNT Y04 HIVYIOUQAH NOIINT dOI3AJUEN vd 4
L 6V A ] -
*g1s *G45461 *004 “GulY °004 ‘Y86 LA <d KL
[°64 % *Guy 1°6dy *0ug *30S *00y9 *00% *00t *ul1s *u LA ld ps
910 ‘0002 0TS (%640 PR 1% [/ 94A 0d 4
i- ¢ 1A 6L =k |
DU SRR S i ) A di B
IXVT NIVLINAOW 40 LIINI 0L A2144N00 1LiN0YIN L &
I i Uy 1 A SL 14
. €28 4i al »
Z2°2dh % (73 b
*ves gedes FARAANN]Y LY 3 -
; S g0y L 73 4°CL st (13 M
*ggse *5642 *LJe N1 *2ul (] 8 0° GA 1L <
°524 G*e25 M T4Y G*yéa *ges 8% ¢y v*229 2°22S bA ' ot Y §
t- £ees- - ) . | 23 69 by
| S { A (%] W
EnNIHONNOGNT HINOYHL HAVYIONUAH ILNOAIN iy ,L
¥ | L e Y i » 99 b
AVU 30V Y LISWNS dO0d ndVHEu0d40AH AONINT INIOW0D J4OVIAAULA a) Y
I 1 ’ Iv ¢ X 09 'y o
&= X v M
P M4, <3 .
| e .t L & v
. e R . I3 AME P A ¢ (U IO
(34 byc® yeee heee b weee vge* ke 1A [T 6% »
dace 46 6 H6e*® YA H6d® 352° H6C*® 962 yal* 11 Ya | o
462* $62° Jui ga¢* T44° yide 390°1 glLee Ly9* gL4*  lu Ls v} 4
| § R0 ggg e gy [ 73 %4 61¢* 6ig* [ 8 % 6lg"* (7§ (15 [ §U) 9, L
alt® 6ls"* [ §'%d alg* -3 1 (13 562 [ YA Gu2°* 54¢° v G 4
S39C* Gg2° 3T YA 582 ET T G492 . G4¢° £12° [ a4 1§V} [ 3] '
gLee [ XA [ ¥4 wfee gre [ T A 1 ¥ g1 £12°* gic¢e v €45 J]
2t ) s 11
{ d° 1 Ad 4 o [ £
) A




P

& 6 ¢

©

& & ©

o) @

“w € 0 © 0o o o o

C @ 6 ¢ ¢

. - e .

N B

4

»

, .

i

5 DU, U U U
4

EJERENT WO ey i i " ot

*0ubS
S*C6b

‘9992
g6

*261
*e6y

teLs
£4264

QCM h

O

STTTI9GE

G f6Y . *l6w

STl6h

S04y

S*Iuy
*6uUY
“6iv
*GLy
e*
‘ete

|

1°6Hb-

1

1

A
INIRGNNOGW T HONQYHL HIVUOOUQAN 31N0¥1IxR

(]

-

-
e

~

<

-
A

<
{ =)
-

—— e e s e

)

®_o

© 6 ©

"o 0 -

i

!




L.

L *uy ™ LTHH w NI SNuML
Gy 3 *ih 1) 13-2¢ &
RPLDER] LRI Ng.‘g_ Ld*sul A
it ey ee Li%y S IHINE 9
T *2 *¢ °¢ =e¢ TR
*Yaw) *2t . 05 06l 542
AWNTIA WVLVL unon-3d dNnd4-¢2 YNOH~-Y ne 1d
" ..‘ Q.N .-\ .u .-& llv\ 'r\ .rw
.3 oy ot 01 *ul *22 ' *ye 1y o
‘0% 717 *dy *¢y *9G *y9 ‘oY °9 Y
seL vl 9L ' *0d *2u T *06 *sut 4
14 *pIg 0Ly *049 *gal *0d? ‘oIl¢ ‘St *uy 4
*0g WL YL L7 R 7 SR Y IS § °§ 'K M
*05 Gy N 01 *5e .22 ~it *$1 *ul L
'F .nh .;N Oc Qc .,N OT. .r .n I}
-N om LX) GO ..Q o; OQ OQ 0
HAVHIDUUAH LNdNI )
[ 0 " Q00 Q0°Q . 9g* . 00°0 vee [} I- ’ a
IOV Jwusl AON3I Olivd  JdSyl  VvUSHYL  dUNS vigvl Junt YuAanl
: ViVJd HdVHI0YUANH "
o
0 Q I { 0 0 0 (|} iy e
JLnvi 39vLST EETALS Lyg” 10 idell N021I 44331 dvial ﬁ
’ T T T 000AHD 410 WO HIVHIVHUAH ADTILNO P
b
NOLLVENdWUD J00NNY ¥ iYY-dNs 9
PIS VPP OPEIIISS (XA ERER SN I Z XX BN NN Y] [ AXEE AR NN NI (I EEX XN E N RN Y %?
. Lo o 09° ¢ =501 ]
) T =Jii¥7 § 20J4UN | =NVIdAN &
03IWE0Id3d 30 J1 SIASATYNY NVId-11Nd ™
st}
. N o ' Tt o o ) T - vIrf—
0 0 0 4 s
33¢41 14091 LAN . addor - N
i} 9 0 ¢ 3 0 () S 3 uve g
NVISN  Lud} 114t 24134 Nial el Aval NIl 4N Bu a
WOTLVII4ID3dS A0 o ‘
didd UNDIA 9 A0¥4 J4d4 30 V411K O°F L
CHCHNAUYOINUD *JNT *0) 3 STOHIIN-NOSHIONY SISATIViNe INIdJu LY IAY b
CISUSN IG-GCaPN PiUsSINVT NIVINNOA Ju HUNOYOS WY INY] GOONQTIA 99-606% dOP b
[ ]
*d2%62el elall ,
*Lu/lu/dd «JLVO NDY |
i
sseVTIBIIOISINISIOGTS SevtrevevsPVIBSOY <
) . ‘ 6L 034 92 NOTLVILI1Q0W ASVY :
gLal AP wUISdIA AL IAVS wvu b
(1=23H) 39VvAIVd HJIVAYVJIAH JIQTs 1

SEVV P VIO INTITINIVISIIITSIVIRNTONIRGTS




ud*l =4Iy gu° o NSIYG 03°C- =014l ,m
vivy VOISSI)id
..M
S v ) gn*0  =Ji4 Y |
Viv0 HJIVHSUY¥UAH LINN u
a0°0 00°0 are 00°1 d0°1 00°0 00°0 00°1 00°0 ao°o ) &
ddlLd XdSWy 118V Jidls AulLlY SA4LS Nivdd 1014y ddlTu yMels Ldudl .
Vivy §$0V . o L A
1
. mNO ﬂﬂo 4
ier gee €z £ee £e* £¢* £g° A £¢° £¢* ) u
oce age 05 ose gg* oc° o€ oc* TS 0c* L
T uE* 6c 65 45° 89° Loy ez S9°1 49°
49 68° Ak SRS LY 1 L N 1 3. .25 28 _ . 2f°.. X .M
2ge ¢ce g 25 2 ege 92 92 92 92 =
4 92e 9 92° 92 92 92 9¢e 12° 1ee &
e ree 1z t2e e N AN FAE 1A e i '
NY3LiVd d1234d H
00°v  00°0  00°0 2L b
- e e ..o NYQ PO WMOAS N S
¥1 dl234d =
ot}
¢ 1 0 000°9 g6* . 60° . 00°0. . &0° ¢ ) a
IIVT 34VST  AONSI  OfLv¥  2dSul  vASYL  dJYNS yuvl  9Hnl JUAHI ﬁ
YivQ Advy9030AH y
) J - c T Au T —nl? T c J [1] o n,mull:!i-;.. T S ’ " T
UINVE  39¢ISI  INUNI  L¥dr 14 4dVLI  NO23II  dWOII  OBvisI 5
. o
NV IVASAND ¥04 vIUY IIYNIVHU ILVIOIWYILNIT 04 HIVYIO0HUAH ROTINI duIIAI0 4
ey
SO o .. NOLAYLDGWI) JAONNE ¥IWN=ANG_. . __ .. . . . . . . _
Yrevevre e sy sssssvevee seveveov ey ssavresnee , h
=
L]
A g5 *yg g4 | W N2 SNOH1 &
*Gv *Sv ‘50 T o L14-3v iy
29°90¢ 29°901 29°401 L8%5807 . dd g
ITAT 02*s T4 LTy S 3HIN g
‘vul T SRS -SRI S ‘ge . . SWd. . o S
867 ¥7 LN *06 ‘06l 542 ko
JWOT0A WL0L  HNOH-2L  HILA-42  ¥NOW-9 AV3d o
it
LX) .3 °9 .9 .9 ey T 0y T ey .9 .qg J &
*9 *9 *9 ’L *0f G \F1 T g2 ¥  J
*9% L ] | *dy %25 *9% %09 _ ‘%9 %99 _ *uyy e . .- H
‘0l *2L Y *92 *al Y] 2y *vy *06 5y .
*ust *062 *olg *oLe *049 *06L *09Y *0Ix °5it v
*2y *0d ‘yi *9L sl 2L %9 93 *$y *0Y
*4g *35 Gy °g¢ *0g *G2 °22 Lt I3 *o1
.F .F ..s. .nw 00 .'U .0 lm .m ‘n
.n ‘N 0— .G .° .O .Q ‘O . 0@. l—.- ~

T )14 ST NY1d 404 IV V1S 1V HdvYI0¥OAH

DN S A IR G 5 ~ gz asx ,  m e TTRa—.,




‘viilad *ui * vl *sdl ‘o4 34D
JLiVIUA W LUl dNun-2L yldd=u2 dNuH=~) AV 43
! 2dedLy Y(olh y(°61y ) .
o.! Coull wutl o sytdl 1802 ans
_ ‘u Uy 01D w0ty Gb it 1t *duy (a* fa* va S LIS 1ot
( ] Jutu Vo0 U0°9  ud 3e%L tut ‘vub 16° v Gg* T dvey 1ot
9 0o oo 0u*y  ud 02°*L wer 8L v £ &8 LE*2  we ey 1o°t
T 9 Ju*c vy 00°0 L3 G5L°L 11 ‘ot [o° s 'l ¢w (TPREN ol
v *3 Qu*y e 9oy N aleL ol *u9e fo° L5 vae Iy 3 to°l g
) 00°0  00°0 00D S8 30°L 10 *212 1 e ST ae vty 10°1 i
u 00°9 90°0  00*0 b4 00°L el *oll to° 0s* 1w 6% 51°¢ 10°¢ 5
( *y Qu*g 00 09°0 ¢4 339y ORI %51 10° 0g* e vs [ IREY 101 b
] 000 00°0 00°0 29 05°9 1er 191 . 10 Gt 91 XY 30°¢ 10°t(
“9 000 00°0 00°0 13 Gye9 10°1 *2L1 (o G2 92" 9y 00°¢ 1ot
( 1 Uutd W0*0.  ud*y  uu Uy 161 eeLl fue G2° 92 uy - 1ot
| °1 00°y 00°0 0U°0 L 380D 13t 2Ll 10 G2 9ee Ty ba*e 1a-t
: 3 00°0 D0*0 00°0 8L 0€°9 1oy 2Lt 1o G2 32° Y Gvee 10°t
( * 000 o0 000 LiL 529 Tuet 2Ly 10° c2* 9se € 0ve¢ 1o°t
) 2t vty Uo*0  00°0 3L YAL] wef ezl 10 52¢ 9z s T 10°1 J
*9¢ IDRE] 00°0 00°J G2 519 et 2Lt 10° G2 P 0 e tu°t =
« *as 00°0 93°0  00°0 vi 01 (ORd Lt to- G2 3z 62 AL tu-t a
*sJl 6J%0 0d°0  Q0°0 £t 509 to°f1 691 10 g2 92 de 0Ze2 1oy I
*s2l 10° wie 61 2L 0oy 19°¢ 590 Tu° G2 Jee L2 ut*e To*t |
- *52t 10° ute ol I , G3°*s 1ot *G61 10° g2 CTA 9¢ viee ta*t Y
. . *Gel 10° 194 61° 0L 3§°8 Mot .. _ c¢el . _ tO0° _ g2° 9¢* £T4 50°¢ 19°1 5
1 52y 10 41 61° 69 G s et *ig 10° oz* . w2 w2 J30°2 10°t1 -
, ( *y2 1o° dl° 6l 89 0ves [0t LR 10° a2 P £e G551 101 ]
A , 3¢l (L dle 61° L9 586G fueg o . 0¢* uee ée sl 1001 =
APTA 1o gre 61° 93 0g°*s fo°t 10° (¥ 02 12 5ol to°t 4
« T 1o° dle 51° 59 52°8§ et 10° gce 62* 32 (TR ¢ o1 3
*del e d® (1N v3 025 1a°y . joe . .02¢° 0e* 6l LT ¢ to°1 4
*28 To* J1° ale £9 ) A1 (43 10° 02° 02° TR gt 10t ¢
{ ol 10° 8t 3 & 29 0l°s 19°1 10° a2 uee L1 9l 10°1
*561 fu* ule 61° 19 S0°8 10 , foe 9z* aze 31 b 10°1
i 11 fu* gee wee v9 00°% 10°1 281 10° 0e* 0z S sl 10°1
t 91 10° £2° vz F1 GG 1ot *get 1o 0z o vl wi*1 104
] 1o A 82 ¥s 03" % 10°% *JFY . 10° | p2* p2* g1 S0°1 101
. . il e gee w2 L3 ke h 10°¢ (B & 10 91° Ly 2t 0J°1 1ot
] ( Lt 1g° L2 ve* J5 by fo°l 601 1o 91° e i a8 Lot
. e 10° g2 T4 53 iy 1ot 0l 10 91° & vl 0u" 1ot z
. 29t 10° g2 v2* »s sy 1ot *l6 10° 91 Ly 6 S 10°1 .
¥ { w9l e A vee £5 PrAX" 10°1 T 10° 91 Ly d (TN 10°1 My
£ 6951 1s° gc* w2e s ALY 10°1 e R L] & Ly L we® jocy Iz
I3t 10 v (YA 1S L%y 10°% Y g1 20° e 9 0v* io*1 -
\ 962 T4 g2* v2e us Ji*w 194 "y LI 00°0 L. S W 1e°1 ,.L
052 Tu* et (Y44 6% a0 1ol ) Ly 06°4¢ te v uc® ot .
. CHR [y oge (€4 T} 00°¢ T0°y v Lte 00°¢ Lt N M & 10°1 °
, 8 ¥4 foe uge Ig- Ly 95°¢ 1oL *y L1 00°0 L1* 2z wl® tu-t o
3l 10° Jo* Ipe eTS 0s°¢ 1oy ‘0 L1 go*0 i1° ¢ w0 10°1 |
- v
b 3 Jadd 3301 3)43  NIVH  UJldid  N4*HA vd°2a 0 ddd) $421 s34 vlvy QUldadd W44 vad*Jd "y
E AT JOLd34-40~0N1J It} |k
*0 .2 °c *l 3 *9¢ *6L *oyl b 3 Y4 ‘il Y
891 =10A  £(° =9¢) *SHNIH 00°0 2L SSILYNIQUO QOIN¥3g 40 OW3 UT HJIVHIOHNGAM LLnD .
(C/9VY 19 SI OHNI=--J98vT VUl inIWJIYIND 44lL _.z
L1
. v




> g rome " " — " I T ,
bl = e -
‘L9l LIt Ll 931 WA 03 SNnoHL
“ugl cavt ©ael eGg L=y
05 2ee T gav2ec - wav2ee ausree "
yLod T Az 2Ly NTErT
T .3 oy “d 29y 3w
“23151 ulz Y s2iz *ogYl $4)
JANWUA WIOL  dNDH=2L  BNDA-wZ  HNOH-Y AV xd
) ‘.* .b .ﬁ‘ ..N .-\ ‘w .g .‘ .¢ .l“
oL ‘L o Y L2 “ry 1y “uet *gsl “ist
‘Tl T *691 oLl “dLl ecul “g41 “ual syue vyl
‘152 T 5ee si52 ‘652 Y *yue *ge2 *66¢2 *yo2
¢ gun *00% 329 *T5y *552 1 *3681 LY FITY 525 “§6¢
‘96 *hG R 5% *Lge *9%g Rd 1 7-AN § T2 ‘9 e *sf¢ 44
Y ‘122 w1 az T 191 *5GT e +051 “Lel
“uyl ool *Zul *2nt saul TS ‘181 “rer Ty 211
“9u1 < *g9 oue . *Q 0 *2 . 0
1 o1Ly T NVlg %V LV SHAVYYDHOAH ¢ JO ANS
G g 1 1 ) 9 U 2 Sy
OLOVL  J9VIST  JdVNI  ludP Llae JaVll  NOJ3I  dWodl  BvIsI
AVO IRV ICLISAND HOA HIVEOOHIAH MDTINE 3INIOHOD dOTIAIY
' .. SHJYYIYQAH _3JINIUWOI . . .
[ EAERE RSN NN I A X ENENERN] IEEIENXE R XN 3 [ E X RSN NN XN [ XX NN N NNN N
211 2t 211 Tooe2It ‘A4 0D SOUHL
“lé “16 U . 11-2v
00086 00° 00y 00°08Y al*aly Wi
06°dl 06°4d1 053l 68°81 SIHINI
‘gLe b *y R TP X - Sdd
TS 1Y *9ul ‘gal *vSo $47
MNTIA WAL HNOH-CL  ¥1d4=vC  ¥NIH-9 LY
0 " . -0 Y *0 o0 °0 " ‘u
.1 . g .9 sar Y '65 *Go1 ©oeger *521
‘gt $3 o521 | eset s92r w2y . euel. e 251 vl . “gal
<1yl ‘Tl 191 *131 Y S131 0231 cuil POT “Lyt
*942 *9ug 91 ‘1z *5LS *304 *956 “2s1 “01h ~av2
c2r1e ‘oLl sgal “1a1 w2l 2Lt 2Ly ceLt seLt cert
e2Ly “ILt 691 Y ey P T3 cLcy Ty gt
S IS 951 s9g1 Conl vzl w52t 311 ‘TI1 ‘uul
gt ‘1a “3 T o3 g 0 . Cep ‘v
1 OI1d *T ¥V1d duid 2v VIS 1v HJvHIVHOAN
el 18! et 2t 4 N2 SNowL
*lg *16 ‘ie s . 142V
00°0yY 00°0yb pO*0uY ol*6Ly Y
! 0681 06°9 1 No*yl 688l 3 JHINI
, L 'y - ‘e . g2 SW

W ¥ gy RO




e i
Loty siet (Y ‘cql ot
Jeag *321 5 vl dl
g2l *a *2ul Ll
el 2 *ovul £1
3%k gt X *gal 51
veugy et .2 o £ ¢ vi
voury A °1 ‘12l vl
veugs r2t 1 3Lt e
£osyy 321 i ¢ *2rg 4]
PR *uil . *931 ol
FARSTNO 6l .1 (A u
AT g4It * L) "]
2°ags g1t L] * e ¢
2°G2s g1l 3 ¢ ]
g1y °0 ‘0 i
gl “0 0 v
2*afy *yll L 0 N
FARTEN LI § g 9 2
2*5¢5 gl *0 °0 1
13948 J9VYILs AdV4LN0 AQT4NS Sdnuy  Quiyl
SALVYNIIYY |IVYI0dUAd 101U 3d=-4I~AN3
[ ulivy 1T N7Yd ‘ev NOTLVLS
*0 0°0 0°0 0°9¢s
AIn4dvd  04X3 Sg0o3) . 13dod
: ViVl avad
0°u 0y uey 390 0 0°0
1dX3 v3idvd 190320 A3 A4Xd AB0D
Qs *efS *4dga YLy g 39
‘112 66l “ull Ui 9y
uo*uges 00°059¢
RN ud*n il J0° 22 00°¢e 0L*y 19y gLe2
00°06S 00°655
Us® NS wit sy TR TN 02°9¢S TR I OB*3x5 09°555
i- *50%-  DYD*D poyey 2000 v
Lvd4SI  vHuls  aS X AASWY v
4 ] 0 O |
4187 dddl Ldol YIRS Syl
vivd uNILlAoY
u 0 4 [ u Q ]
nvi 33vISL Jdval FRTRT 1are ddvill NOJ 1

seeevocrey

LN IHANNDAAT HuN
H1LN0E HAVAII YUAH

Fveveerery YesePVIESRTSY

R S TN
0L°t  ful
al*) v}
gzt [o°t
S1°1  Tucl
gi*t  t0°y
S0°1  10°1
0d°1 10°1
8G* [ R S
05 101
Gu* Tu*i
Ube jost
GE* 1o°1
0ge tu*l
.. g9¢° 10°1
0z* 1ot
[ & Lyt
(N (@R ¢
G0° 10°1
d NW*Y¥H yd°*0W
0°0 Fuxy
0IAdS 138D
*9KS A 1) *G6E% BT L LR )
uit " eger st ZAL12V 40D
00°06L1 00°SH6 00° 93k
ag*1 Gee 0J%0 AV
U0 LS 06° 156 00°146
Dbeoty 0C*LES 1% 4L 39vis
0 1
0LSH SJLSK
2090 00D0°Y 00
uAY $3710 S0
| § 9
dWo3l  ovLsl

0dHL HdVvdJIualAH RIJINT 1100

(A RN RN AN XS

sestesveres




A I
29€s
398
5°J8a
1*IES
1*9€
Jeugs
I*u3s
SN
R PR
$°9¢G
F A A
L*38s
L*°IgS
L*3¢S
L*9¢5
L*9%3
L*I€y
4*IKs
4° 78S
3°Jgs
4*J¢S
8°9¢S
6°9¢8
w*Yyg€s
L®I8S
0°LES
[*L€s
2eLes
P 8
peLES
a*l€S
G*LES
Gelgsa
weLgs
veLEs
6*9%6%
L*YgY

L9846
Le9gs
EAr I
I*9¢s
9°98S

‘val
‘vul
‘vl
*ael
‘Gul
*Jotl
Il
*Lnl
*Lvi
‘inl
Lyl
‘bl
*dhl
‘vl
‘bl
‘obl
*oul
‘bl
051
*0St
*161
‘14l
*2S1
*2SI
*E£ST
‘eSSt
*941
*Lal
*641
*291
‘v9i
‘L9l
‘a9l
*39l
*531
*6al
*gSl
*asl
‘gel
Uyl
‘Ll
*Lhi
*yel
*9el
°‘Gel
*unl
‘ol
*2Znul
*Iul
R A
I ¢
*Lut
“Ixl
*Hel
*exl
*2¢1
‘Iut
*oxl
*5¢l
‘4l

~

‘L ds*d
*n v.*d
Ll ML
*ee vE9
*le s¢°9
*ly L1*9
*a2l d40*9
*esl 00°9
L ¢6°y
‘1t vd°s
sl ]
c69t L9°5
*LLl us*s
*gLt 0a%4
*cul ¢u°g
*uyl £€°6
*9al we*s
e L1es
*Lee yo'y
pll § 9 0e°s
EvE . dhh
‘Gxe A
*ixe SL*v
*6:e L9y
°ln¢ g5
*oue 050
‘uye ey
*63e cCy
*952 G2y
O.M_Wﬂ Fu.#
* 00§ 80° %
*92y uo v
*158 138
cgsel gurg
*9,51 CYREN
*v.91 LI°¢
*ehol

°g2s

I

* 652

‘52

ol 4

A4

114 00°¢
*hve e6°¢
LT fgee
*die ut*e
N L9°2
444 gh°2
*oce 05°2
cize guce
‘vle DA
*g02 YRR
*45d1 Lie
*Lit 30°2
‘63l ayce
tusl ¢e’l
*0al Tyl
A TR
*ovl 131

Gy Y
ug*Y
589
ueey
al*y
01y
s8°9
00°*9
Gs°*S
0S5°s

Qv

[ AR
SE°S
0s°s

S¢*y

024
Sl°s
0}°*G
G0°S
ud*s
54y
05
o'y
(1 24
GC'v
0Ly
S¢'h
[t YAl
Sl*e
DRER )
S0y
DA ]
56y
04°¢
LAY
(ALY
SE°y
0ge¢
YA
02°¢
Sl°¢
oty
§0°¢
uo*y
95°¢
0G6°*¢
13 A4
[ 24
sy*e
0gee
5¢°¢
[\ T
[+ S
01°¢
Gu*e
00°2
PR ¢
0s*f
Sv*1l
[TAN¢




£c*
g
ye*
35°*
eg*
)2
iec*

oy *d
s410Y

g2
ga®
J€e
ot?®
[4%
EXAd
e

1}
W30

0
vl 39

PevPrsPVIOIRE

Jqgta ul* ISR Ju* i [P\ R) pu*d [FRVASS ¢ uuty
STV 1sd) 1Ldls AOLLY SHYLS NIvy]d “WOlly 'R PR id]
divd SSU
g [ $ee vl ¥e*
aE " JEe uge ¢° [ I
(3% b ® s us* L0°§ [
of * 6l° 4% (454 (4% ey’
(15 4% 404 ege 92° EXAd
92e FYAd cm- .MW. ) wmo em-
12* 1c* 1e* e’ (X5 i
NY3Lled 41J444
00y 0J°0 go*a el
e a rva WYOls i
ViV 412344
{ ¢ 304° ¢ X hd go° 06*0 []1hd 4
EPT R MONSI 0Itvd Jdsdl vasul dVNS vidvi JHN]
Vivu HAVYODUUAH
[ ¢ 0 0 0 0 Sy
visl  3JuyNI Lug4r 00 3dVLT O NODIL . dWdII . BYiST.

T =av i ve*d =01
VIVG :idvdiuduad 1inn

uo*y u
HMHta tgddl
[ A [
g2 [
age [{ RN
adel gi*
[4 % [4'%
9e° P
[c* Ze
| XA [ce

u

DUAH]

IAYY LISANNS H04 vidv J9VNI VYU ILVIGIWYILNT H04 HJIVHYO0HIAH AUTLNT ddI3A I

tveerrrrry

“0nl
vl
10° Lyt
I
*d9%
*92991

JA0TIA IYL0L

*6¢l
*0nl
*0nl
Vel
‘dal
*Ini
*Iul
‘Tul
*Zul
¢yl
*evl

*Ge
“lz
‘0%
*yy
*Yy
*da
A
LS
*23
°L)
2L

NOLLYINdaUD J40NNY VIUY-uNS

terererpee - se¥rvscevse seprecrres
iA L tonl 'L ) S S H M) SNUHL
281 *oll 14-3v
10 L4l 190*Lutl Wi
JEeL JeL S IHIN]
3 *3 *0¢ SA)
T} *vdl MATD) 54
ynon-~¢L Wldi-v¢ _ dNdH~3  Aydd.
SHNOH Z&°F dull Ly 264l S1 205100 Xvid
*9 06°L ue ocetL 10°1
°9 ce*l ey se°L to*t
9 [ 7] 2L 101
*y 5e°dL id Si°e ta*t
*9 L1°L 93 o1l To"1
v gu*¢ Sy S0°dL 1a°t
i) 00°L ve 00°L 10°1
*9 2539 £y §4°9 1o°1
.3 L] {7 ug®y gt
9 SL*Y 1y Se*9 fu*t
°l L9*9 Y] ue*y 10°1




m JAT0A ::: AINOH=2L diidd=-u ANIH=-Y AY 3d
! [
b : (ul°1lgy (o YC*o6Le Y(®6Lly
¢/ _ i *uadll it Ju*d |l | AT dlls
LY O _
it ; ) o°d4  a0*D 060 U6 S0seL 10°1 ey Tu* iy vi® Gu SRS I |
% -y Jyeu  G3*0  00°y oY LV PRY ‘115 fo* e e - gues 101
e ! Y] [V AY] Jy*o VIV | ud Je'tL (VR *¢G¢ i0° Syl e L1+¢ vh Gy io°1
“u 00*a  VY*D 000 ¥ 12 10} *pge T g1 st 2w gty 10°¢
.1 Un*d  Jo*0 000 43 or*L 101 141 io* N v Lo weey 1ot .
( "1 ¢u*y  gu*d 00°y a8 G0y [ORN *151 1o I TR Oy pZey 10°1
1 00*)  du*0  00°0 uw o0eL To-g Yy to° 0ce TR 6§ Sioy 1o
. PR 90°0  00°0 % 359 1o-r T 10° oc* N TN ol*y  Yuct
C N JJ*d 040 w00 ¢d 059 et 161 1o°* Gre el L Goeg fo*t
: ‘ °3 09*J  00°0 QO0°0 Iw Gy*9 jost ‘val 10° G¢° ¢ 9% vey 0%
, ‘L 00°0  00°0  00°*0 B T EE] 10°1 N 10" g2 e 6¢ u%2  tu*l
( -2 [{D RV Jo* g 09°90 ol a€*y 10°y * 251 10° Ge* PR by Us*e 10°1
“dl [TRURNT) [UNRN} gg* g di Jz*9 [ R * 26 1a* Lee Ic vy an*e Tu*l
*ue 03°J  W0*0  00°0  LL 529 10°1 *151 To° cee T 28 L |
Ly 00°0  d0*0  Q0°*0 9L 029 e *051 to* G2 yee (< SN2 1ot
it 01°d  00°0  y0°0 6L 309 10er *anl To* g2 CTAd vs TR TR
‘o Uu*d 090  d0°0 w2 ey Tu*l *Gel tu° gee I bl Z*¢ 10
ol Uutd  00°0 000 L G0%9 toet “ahg 10° G2 ge* ¥e vZ*¢ 10t
“lLt (BN g1 ol ¢l Jo*9 |CREt e to* Gee 580 L2 1 AP AN
SrL 1o* gie 61 1L 63°¢  10°1 vret 10° G2 9¢* y¢ vite 10"l
AL 1Je die 51 0L 5% Taeg *221 10° 52 92 Ge s0%¢  fu°l
21t Tue vie al* 89 Gy 19°1 L8 3 SR ' L 0 02 ve ML SRl
NN 1o are 61° U3 0b°g 101 q2l o vz 0c* N 22" ta°t
vl O ure 61* L) 4 Tu*1 121 10° 02 ee ga*l 1a*t
91 1y* gie 61° 99 5 191 L5 -3 SR VL 02 12 a0l 1ae1
coll Ic* gl 6l 59 3 11 “0eg 1o* 0ee 0e 0%l 101
ull Tae Jre al® 09 ; (PRA I ) to* 6z 61 Si*l 10°1
*Ied fye dre 61 €9 S (ORd ¢ LIl 1o 02° vl 0i*l 1o-1
-1 tae die 61° 23 S 1ot Gry 1o0° 0z Ll alt 10°1
“eni Ty ule ol 19 S 10°1 cutt 1o 02 uce 31 ool 10°1
yu To0° cee T 09 00°§ 10t *uQ1 10° g2 uce Gl alet 1ot
“wnt 1o g2 vz 65 5% 1ae1 46 10° 02 ges vl Uit R
s nt Ly ger vee g3 a3 10°1 ~26 10° 0z aee I3 R 1ot
“onl 10 L2 ve* L Gpey Ta*g 5y 10° g1 L. 2t aa*t 1ot
* 251 13 22 vee 9s TR toet 9y 10° 91 L1 e aat 1ot
= 4al tie A wee G4 i€ 131 “19 10° T L1 ol it 10t
R AN fJ° WA [ XA 93 Jz®y Io°tl ‘ub 1o° Il L1 O an® (3d*1
* 2l 1o g2 vee o3 AN Tt *02 16 IR L ¥ N 10°1
LY 1o gae vee 28 ey 101 *9 1o J1° LLe L Ly 10°1
e [N gz vee 16 51 e o1 sie 2y g 9 gy fues
ol (N gee ve* U3 ak*y 19°1 0 L1 00°0  LI* 4y a2® 101
Cue Tie Yoo vZ* bh 0% 11 oy Lie oveo  LI* v 2 tul
“any OB ue 1ge g IR (31 °y i1 00°0  1° x oy 191
*hai (L Jee Ice Ly PELY IR *9 LI dveu  L1° 2 gl 19°1
. *wed tue ITh i4° 98 3y 191 g Ly 800 L1 i S0 1ot
Jd ) SaJ1) SIK3 dlvd OXIdidd wWd*uH VU*Jn O AJd0) 385l S)413 wlvH ddluidd  Latdu vU*Jda
014 J4Ol41d-40-0u1 s
l; .ﬂ lﬂ Dﬁ CN .‘ " "
) 5l 2 *Ly ) *30t ‘ycdl *3li *Uy e T
gd* L ZTM0A G2 =9V AS4NoH U0t D1 YSTILVNTNGD QO34 32 UNDY LT HJIVEIVdIAY QLN
ustl =ydlid gy 245240 d4*e-  =ALELS s

VIivyd NUI33123d

c.




*u

2t
‘in(
*Cs2
‘Ll
‘dnl
*ull
‘1)

LT
‘3t
*50¢
‘itby
*a3vcl
*ILs
*d91
*ect
*iy

I} d
uiivl J9visl

(AN N RN N NN

R . e v

cunl *ubd Sunl
*nal ‘ol ‘uul
JLtual PR M Jit0ud
4d®o 13°6 Jdch
‘uil M) ‘o
*L1eége *oly ‘vl
JWNI0A Yviog YNOH=-SL HNun=-9¢
MR Ly *ly *0S
‘vll *ov! META ‘518
*L1g *32¢ lix LS 14
*99y ‘lib *LYG b X2
*J6Ll *2031( 5351 ‘devl
T *51 * 40t *Lygd
*L4al cuyl *eet .*egl
0efl ‘L1t ‘g1t Lot
MV *) ‘1 *0
T Ofjtd T NVYI4 v Ly
1 I 1 ] 0
vl Ldgar Lde idvil N

Ava DIV L3

wy

SAdVYHO0dGAH 3N

LA X ER XN RN

AR AN EEE NN

‘Ho *ab ‘obh
iy Iy ‘v
00°0yh 00°04dv 000Uy
06yl B6°ul 0531
bl £ *h ‘q
“ZoLlt 0Ll R 1 )
JANTIA Tviol annu=-32¢ 4inl4-4e
0 9 cw ..—
*ur *6e Ly ‘0L
*CIT ‘wil *9T1 *aly
*9el *obl *2al *dul
*Ian AT “v9 bl )
‘9wl “Tal ‘y¥al “g£al
*ahl LTS *eel
‘Lil ‘0Ll *Sa1
*0¢e ‘1 *J

I oty 01 JVid ¥o3 oV
‘bo *66 *ub
Ty *Ty ‘ly
LY*Udh DITR I ] Na*0uvw
Je il Joudl Uu®al
b S *n ‘y
*Zullg cdet *uil

*9ic¢

*fasl

g0*9ee

FYASA

‘i . LY

*Gdy *G931(

YNOH=~ Av1d
5y iy
*gse ‘6le
*49¢ *lir
‘vyga *0y3
*TITT *elt
‘49 i1 14

R X1 PR T |

o0t *Yo
*0 "0

SHAVYIIUQAH ¢ 40 AN3

2 3y

0331  4uudl  BuisI

13403
- B ...c‘.‘.cco

‘65

*08

vlcdly

sgenl

g "

‘g3l by

dN0=-3 AV 4
.1 ¥
M Y *Lul
spet ‘Iit
sL3g s2dl
Lty PEN
s2al P
‘12t “q2t
b 1Y 225
9 0

VIS LV Hdvuogaaad

‘6o

*04

vi®yle

G4l

*h : 31
.Nw— lew).w

R R A Sk T,

W N) SNUHL

Li=Ddv

ER)

s JHINL

sdd

PN
*HL9 ¥
*0ud b 1Y 4
“Towy cI9lv
‘Ux i MV PT}
*€0S ‘oly
*1ee 302
*921 *ull
*9g Y]
*0 ‘0

NN3 304 HAVAOOHUAH AOT4N] INTGUOD duldAlY

AR A EE SRR N 2]

W I SNUHL

L4=2Jv

A

3>IHINI

Sd

s$d)
b Y u
*1tlt ctit
*ggt *2vl
*502 ‘ove
‘ol *lul
*Iat *0al
R YA *02
*Sd ‘9L
*0 ‘J

1 03 SNUHL

L 4=V

NE]

3 JHINT

3

34d)




i s et M gk
- b v a - & oA o e 7P VR

L°cén "ol *h *hZl A FY4 Jel SR
L Jeees My *Jy 2 yul ol PR 10°¢
A yeees L e vl Jucl  df aeet He*d
! Jees 6L qe “Lui vl LY L tuel
O 2t224 7 4 Crt gl 9l 0zt Lo*t
_ i e2n “aL °y ‘Lot el sl RS SN R
5224 I g 0ot AL ST Ji*t 10°1
(. veezs 91 .y v 4ol 11 S0°1  K0%
3 , 0o Zey “JlL o vy 0o*y 2t Qo1 10°*%
] vezay il v ‘i Zo* ¥ $Ge 10°¢
(. £*ees 5L .2 1y £de ut use 10°1
£r2en ‘il ‘1 *1n 6L 6 Gye ro-y
ge22s Iy oI *pe L9 g 0b* (01 .
{ £*226 “yL o1 *9 ug* L Gge 101
£e¢is ‘ol 1 °I gy 9 {11 fost
ge2es 7 1 ] 2u* 5 G2 10°1
S geces 7 1 0 §ce v 0z 1041
: £eezs *yy 1 ) g2 S Spe 101
; feees X7 °t °9 L 2 or° 10°1
C £eees 17 o " yo* 1 S0 101
3 29v1Ls 19V401S  AOI4LN0  MOT4NI S¥NOH  UOI¥Id NA*YH vu*Od
1 C - SILVNIOY0 HJVHIOHOAH QOIY Id-40-ON3
2 { OfLvy *T NV1d sev NOLJVIS
i C
*0 00 . 0°0 . _g£*¢esu ) . . .
i o UIA4va  Quxd 3003 11401
, C _ VIVa WV
: 0% 0 6*0 0°0 0°0 a0 0°0 0°0 2-2es
, C . . Ydx31 V3i4V¥d 100D MM A ALOD gInds 134D
” C ST TUUTTTT D wege T T ezes T ey SVUILVATTS
(
i cfag a7 Lz SALLdYuY)
( 00* 062 00°%002 00°L9; 00°:SY p0*2vi 0gey ouy* 009 AD1Y
) uu* 3¢S Ds* 026 50°425 “ases2a | TTuottes T useeds ug-22s ugeees Juvls
- {
| . - *225- 0043  000°0  000°0 O 0 {
- Lvydsi  vadLlS NSl « AASHY 9V J0LSN SJLSN
s Hy
y 0 0 i 1 00%0  Juaty Qe
1 ¥131 Al Ldul 34v3L TS IHI JAY $3013  sSsow
L, i ) viva 9Nl LiNOY
i 9 9 1 1 0 J 0 1 Ly
] JLWI 3VLIST JWVNL ludp 1140 Jdvil  NOJII  dW0IL  BVLSI
B «
) _ LNTWONNDJAT HIND AL HAY¥IOJOAH 1Llnud
9NILNOY HAVIOUHOAH
;
. (A XN ENE SR 4 I Z A AN SRR NN ] L X AZ XXX R X X ] ’ [ XXX A RS NN ] I EEEE XN XN A
] e
(




o TN T N gt e e eI e g e o n

VRN *Ld *uil ‘Ll L)) ud b9 ld*ti

[*v2a ] Yol * ' ua®y ol ET Y] 10°1

[N ‘vd *yle *vlt 0u®9 yt [N ] to°t

Z*°¥ds *ed T “uvl ch*9 teL Ge*Y 101

. (AR ‘ol ‘Ll *aLd ¥Ery L 0c* fut
o ' Z°xes *Ju i A ¥4 PAL] 52 [ o (G R
. g5 ey *Jo *Gur *yud L1°3 [ 73 Jl*3 (ot
: \ , g£°ves ‘lo IR Y M Y¥4 do°*9 ad G509 10°1
) £yl ‘lo 3 *0u¢ 00°y ¢l 00y 10§
i “_ YA *lo bl YA o’y [ 3 64 f[o*t
| Co Y*'¥dn ‘leo 412 [ A ui 0S°*y [0t
i DA *Co * 30 *bui DY 69 Gy*S 1ot
[ AL *Z6 ‘Lt ‘LI L39°*§ 82 72 Ad] n*1

[ WA *2a *0u4y 492 ¥G*g LY Ge*s [ 4108 §

[13¥4] Yo *vus AR 66§ 99 . 0E°s 10°1

AN ‘g6 *ide *ohu b’y 49 529 [o°*1

ERaA YA ‘46 A4 ® LYy [ vy 0e°s 1o°t

PRA AN ‘oo YLy *2uy 52°5 £9 al*y tu*tl

s*yds *vo6 ‘bhy *T0b L1 29 01y 1o°*1

2*8Z9 *s56 *J9¢ *Iy g0°S 19 g0°s 10°1

ER T4+ °S56 *Hdy ‘odly 0g*s 49 . Qd°g 1o°}

9*°:2§ *So *SiS gy Ca®d ba >33 ] T10°1

J°524 *96 *g8u *0Yb fdw gs 06y o1t

3%¢es ‘Lo *yds T al®y LS LA ot

L*°x2S ‘Y6 *LEI * L3S L9°¢ 96 ov* b 10°1

LS ‘86 *Ge3 *18s gacth (1S 1 10°1

'R ) ‘00t 9L *hdy ga‘e . 9 0gy Fo°r

a*giy *1at *Gy4 *049 [A 24 ] £S PYAR ) [ §

0*hes *2al *92s i : P P ] (4] 02w Tu*l

0*ves ‘901 TR *944 Gy | 84 sley to°y

| S T4 *GOT *TIat *Leot LY%y s 0Ty 1o°1

[AR T4 *90¢%¢ *6IxT *45d¢81t go*e ab Gay fo°t(

e*ves ‘LY *Cunl %%t 09°% __ u¢ B [ A ot

c*hves ‘Lot *Bhel “20Il 26°¢ Ly CEREY Tu®l

[°uiy *90 ¥ *H911 *6991 S¥°¢ Iy 0G°¢ T0°1

geees ‘00T *ory *u6e T CYREY [ ) Go°¢ 10°1

geges *96 b £°1° ‘1Tl L9°*°¢ '3 ] Qu°t (ot

A4 Lo *Cuy *6TL gag £o S ¢ 19°1

YECs *le *Zhi - *FuSs 03'e  Ct 0g°¢ g1

P SN ‘Toe *orge *alY Zheg () YA SV §

[ ¥4Y 06 *hue M 1Y PR ub TASY 1ot

2*¢2s ‘64 *ZL2 "9 e DYAR of Sty (o1

AL X4 ‘6 *652 *2f LI*g 8¢ ol°g [o°t

c*ges oy *9x *GIe gg-g Le FYASN 1ot

| S T4 ‘g8 *ate 0 Q0°¢ 9% 0o*¢ fo°}

1°528 LY *25 *me [4-%4 13 aG*2 ol

0°zls Ly *891 *84¢ P A bE 0a°¢ fo°l

0*¢2s *99 *Zul “Ghe sL*e £e [ 24 101

. 0°8¢S by} A § *J2¢ L3¢ 144 ovee to*l

b*dls *Gy *22f *Gye guce £ ggee [o-t

622y *uyg ‘il ‘L3 942 0¢ 0g*e [0 1

n*elys *nd Lol .o tddl gv*e %4 522 1a°1

d*¢2n ‘£ *yot LSl oyRee g Q22 ta*t

d*2ey *ey *ho *oul ye*e Le ql*e fo°1

4*2¢4 vy ® oY *eel L1*2 9 gl*e tu*t

. d*¢cea *2 *ad *ocl 402 qe 50°¢ Tu*t

y*2es *2y * 0 *Lel Jy*e ve ju*e ol

$*<2G *2d ‘4l *yet 261 xd ARG | Tu*i

AR AN M Y] ‘y) P T TR } M4 [1ETR § 10°t

Lecdy *13 *¢) ° 52 CYR ¢ PL A (SR §

L] o




Li®*L
g, * 1l

46°d

al*Gly
Yucul

0
LvddSI

[\
J9viLsSI

FIEEIFIERES

kL) [ RR Y

RN N
cl*cl

0T°udy  00°S3d

( E A XA X R XX ¥ J

*0§e

941

td4°68e
TR

*991

*ag0le
IWNTIA VL0l

du*ull ¢9°3d

hy*agd
hd*e

LSy

2u*d

du*pIq

Ol®udb  uwu®uyd  J0°005

udecy

sd* L)

ve®l
00°%uG1 00°00y
000y

Ll *u0%

Ln® wb®a W0
va*la

[VATRAN]

Yyd*dil
iL° 1YV dULS
U0 i

Jo°u

VO*4%uYl vu ol
00°00T uwu*0lsS

I43-=ANI*VIS AT VL5--31LYNIQU03D NUSLDIS S5Ol

a9v10°
13s

couo0e
HINTY

0300 B
X 9V WL

3nvSI syl 9Ay
Vivd ONILNUY

N R S | BT ¢

haaﬁ uacpn zouu~

U
1401

1AVT NIVANNOW

LAY HAVIIVHUAH

PP QEIETRIY

*0ge
‘9l
lg*egd lg*6ge
[ 2 281 11 A4

6 )

*0q¢ *QuT
dNOH=2¢ ENNERY 74

*6eé
981
£0°482
Iv°é
Il
‘els .
AN0H=

a5
381

0°GIS
XVHI4

SN

] 60°0

4231

1

v

I*6dy
LANTY]

SJLSN

yoo*y
$SO01)

ovisl

[/ NY i
(SN ]

Ouay®
(CIND

ONLLNOY TINNVHI HIdIO0 WHAUOR

40 L13HE 0L AOVILN0 11N0Y

[ ZEA XX R & XN XJ

ey
‘L8l
nv3d

SYNOH vo° v

0g°L
Ge*L
ueetL
SleL
or°L
S0°dL
00°L
G569
0G5y
5%°*9

(B AN X X NE NN

W NI SOUHL
14-2V

i

SIHINI

SW)

$42

dWIL 1V “fuvl sl A04100 V4

101
10°¢
01
(9t
1oy
191
1o°t
10°¢
(o1
ot

TETTEmEey
- =

ES

1

¥




*0 2%Ll6Y *a2dl *slvl *la ) su®V  lu°l
. ) velow *Voud *ulel ' g gu*e 1t
_ 2 L6y *doy srigt *ve Ly ugee (O ¢
"y 4 G6 213 *L86 ‘6l Iy 95 10°t
‘o I*5a0 *2ds *lyy 5l Se Sv°¢C 101
o 9 P 1A YR ‘Ll *q (1 uyeg 10§
. *u STval YA cLg i1 L SE°¢  10°1
. U 0°ush *ute * 928 0l Ze 0v*€  1u°l
. 0 d*Cob sL1e *0ug 9 Y g¢*¢  1Q°%
' ") L*L6Yy TA *9ye % i v2°s 1ot
L ) GeSob *all w9e oy 6% 51°¢  10°1
. . *) Loy *2)l *Je2 i We 01°¢  Juct
b o N 1°Sat *Syl *322 L L S0*¢ (o1
. o L*lbh 05l *v02 *L 9¢ 00°s  lo0°1
. *0 CARA: Y ‘sl L0y . 99°¢ 1ot
. * 1°264 *201 *GG1 05°¢  to°t
v 0 S*26b *26 R ¢ Sv*Z  10°1
| <) w25 T L2t 0v°2  10°!
“0 AL LL grt S€*¢ 101
« “3 [*2ab 0L 3! os*e  10°¢
O, ‘0 . ueley vy g0y ... Ge¢"¢ 10°1 .
_ * d*leb ' ‘ly - 02*z  to°t
( ) L*TGe *2q *6 §r*e 10t =
0 &odmc o@# 0&.& c«oN - —.D.-H 2
*9 velow *6t 2y s0°2  Tu*l Y
( *0 £°let sge e 00*2 10t 4 o
°0 [*fav e G 11 . IR 100 SR {100 SR ) L
*0 6°064b °22 *Gy 06°T  19°t b
« - 0 L°05% *gt *ys YL S 1L § L
*9 S*056h °3l *06 ve 'l Lu*g .M
0 060k *6 2y Si*l  10°1 2
(. * 0*06¢ g gy 0T 10°L =t
*0 L idy ‘Y *£2 R 10 SN {' L0 S B
: *0 e 69y *¢ <t 02°1  l0°t q
. *0 voGdb o] *L SI°1  T0°T1 ru4
*n Lebdy °1 *4 0rl°1  fu°t . ;
*0 I 1 ) S0*T  To°¢ =
i 0 Coodb 1 og 00°T  10°( sk
*9 ST A L e . S § SRR LA £/ L S . M
E ‘0 26Uy °f .2 05 fu*t .
b ' - °p C*ndb °q °1 6 S -t 1
8 . : . ‘0 2684y ! i § 8 ' dee 10°¢ o
: _ *0 2°684 1 °1 L T 10°1 L
, 0 YT -1 ‘1 9 oce 1ot Lt f
; *0 2 6ay 1 V00 S ser o wet o M
, 0 2°udb 1 °1 0 v 02 10°1 Y
: v °0 A ‘1 *1 0 < o7 10°t 4 (]
3 i *0 A1) *1 | °0 2 ot to°t -
_ 0 26yt 1y ‘1 *0 1 Gg° Tuet 0
G : gkt
; dA0d JAY  JIVLS iNG 403 NI YAV HOLS 403 G0Iddd Nd®H¥H VvQ@*O0d4d N
H 0 *
. v 4
, JETdlunal 'R § 1Y ns 22yl 0S°UGGGe H2°50L402 GL*G2CuY 01°8delg 95 sl ovcuoeL wdbubl .
i or*yatl ad*Ngdl Id*a3L PRI LteeLog J0°SLL 29°5y 00°2¢ Le*9 uo°*y 1014 g
| MRV
i PRI Jndus udeLuS 0L*90% 09°Gay 0G°%0% _ _06°¢0S . 0§°¢0y weZe s 0Y°00S b
N R Jutlol Jj*450 UL*Gab 09°v6b 5ot 0b°2uy 0g T 0206y vi*gdy A9vis f
ot iy’
' SEI2YIaT LR S AT v5*2easel 05°05G455 dL°G3L0L SL*G2SuY DR ELT I €5 ggoeegLl ve*00cL w6061
e .




———— L et AR A o Rl eimtibinns T T}

[*duby SL O 49VLs didl Xvd
b o5y = 3IVHILS ANHIKp A
222 °2¢e Y *y22 _ W NI SNUHL
W *oul *g3l oy oul 13-V
” GheIge L IV Gecige YA Y- dd ’
t°6 : 16 1Ly L KN SIHINI
*Lel *y *d “01 *1g NTE)
W *G5ude *062 *ya2 *29¢ *SoT1 333
JUNT0A vil0L 4IH-C 4 Yild-4¢ UNOH~2 . Avdd . -
taLeovL )
*0913¢ Wns
°y 6254 521 *9y L 06 g€ L vl
] J°Loy *3gl . °¢a A 3 .. .69 ... Seée°L 19°1
_ *y 1°s6& Lyl *96 L 34 0z°t  10°(
" £°€6v °95¢ 501 ] L8 SI*L  10°1
*0 LA ¥ *991 Il ‘9 . L93 oYL 19}
0 5°Cab “LLe A *q Gd Go0*L  1d°t
) I°Ceb * 161 *5el 6 v 00°L t0°t
*d . Uoxev "9y . _*egy %6 S8 9589 10T N
0 6°56h gee Cul 01 28 06°9  10°1
3" 7054 *2ee - a8l 1 8 Sy*9  Tuel
‘U A4 1Y *¢9¢ T8t T 09 0%*92. T0°1
=) 'Rl *0de *goZ o2l 6L GL*9  10°1
*0 (TN *y62 g2 o2l 8L 0¢*9  To°1
‘0 I b6t *hlg *99¢ oSV kL . %€ 19°}
5 Lo *62t *ale ¢l 92 02°9 1o0°I
0 B°u6b *get 162 vl G2 Gl*y  T0°1
] 6°96Yy *54¢ b 8 S A ] ! DT 7 S ) S BN §1 R |
0 0°56 Y *L9¢ “12¢ *pl gL G0°9  10°1
- ; *0 u*56Y *Hif LT 51 2t 00°9  To°t
* *d . 1*Gaw *268 c0ys he°T TR ¥ 8999 . 101
. u ALY *90y *05¢ *91 0L 06°%  T0°(
% « . 0 £°56¢ ¥4} *19¢ 91 69 Gh*s Tt
T . *0 1L *Lg MLTEY “Ly 49 C0ecs N0ty
: “u 5550 T *lug Ll L9 S Iv~l
“n 9560 *2ib 13y - 4l 99 0£°s  T0°Y
| *0 L°G6h *26h *Slé BET] U T T -F-L Y-S VR §
1 °y B56Y *qly *6ey *ul v3 02°G  10°L
m i ‘0 6560 *J¥S 2y *ul £9 51°6  Td°f
4 0 1*954 “0Ls “LGe ¢ 29 af*s  T0°g
) é*use *90) *ltv *1¢ E] 50°6  To0°1
w . *y v*I6hb LYy *[0§ 2L 09 Ju*s vt
i ‘v 9°964 * 5499 cLes *Ee .6 68 10°1 .
, - *y d*Joh N * 395 ‘e 45 05°%v  13°¢
5 - 0 D°L6Y ey 21y *ye Ls Sy*y  TU°Y
i ) 2Leh Ly *999 *1e 93 0v*y  TO°T
5 5160 406 *o0cL e Y SE*y  10°(
. \ *y LoL6b * 496 *508 0 ¢S 0€°vy 1u°t
0 6°LbY 2201 *9yy N £S5 o ue*y  toet
- 0 0860 gLt *945 N 2s 02*v  Lu°l
*) 1*46 b *GOI1 wetl Ny s Gree  T10°1
i " [*d6y *9601 0621 °c¢ 0S o0T*%  Tu°l
1 _
4

TR G O TR IO . ) s e




cdull
foull

, *di il
d v AR G §
*Lnid
. cuyld
: *cdsd
. LIPS 1Y
MEYA Y
. ‘Yudb
*lauw
cIney
Caudd
‘Yol

O dib)

*9

L2

xe*
uge
ug*
45’
o
X
e

HAVHEI0HJAH LINN

e A [T [ 3%y (SRS [T (YA YA
fo* N [T da Ji®h g1l 10° [\Fd FAd
1)° [ A [ XA Ly G0 et fo* E 2 0 L1°
14° YA [ 2 9% Jute fu*} [g° 91 L1
[ A (T S Site et 1o* gle Lie
Tu* [ A (24 45 ugy ey fo* yle Lte
fo° [\ ve* £s Cr4d et 10° P Lie
fu* £C* ve! 1] [ FARY tuel Tu* 91 Ll
(B £ [ X5 14 Si*e T0°1 CE o 20° Ly
1) [ | XA Jh ul*w lo°l Ly 00°0 LI*
Td° 2 | XA 6w L0k 10°1 L1 go*u L.
Io* uge 1¢° du Uo*e LIRS L1* 06*0 Ly
tu* Jg* Ie” Lo ga°¢ fo°t Ly 009 L1
1o ' 9b° Yy 05°¢ 1ot Ly agce Lee
$3) SI%3 Nivd JITd3d NA*dil vdeod J daud 3301 $JIX3 Nivy
AU UULHId-40-ANd
‘o 21 Ll *Ge *9¢ *29 *GL
¢ ‘eIt ‘194 *Le9 *eve | A 2% SN 11 ¥ SERY 1
0J°1 ~ToA E£€£° =3V sSHNIA V0°0 230 4331valddd QUINId 40 OND &2
00°1 =30l1y 000 SHSJUO fa°g- =01yl
Vivd NOISSID3y
€€ =9yl . 00°0 =3} .
ViVO Hdav¥90dUAH LINN
uden vu*o B & ot 0u°y 0v°0  uo0°0 001 00°0
dWlid XWSIyY ILSN) IL4LS T IUR] 3NULS NIvid 1074y ¥yu11a
yivag S301
£2° £€e* £c* A £de, £ [ A
Jge ute ® cnc LH. C,no @WQ &V,c .
age (39 6g* 3y 89* Lot FLeé
br® age al* (1'% [0 (A 4%
15 cee éc’ <€ 115 922 e
ic* 9e° 9c° Je° 9 YA k N'ae
1¢* | [e* fee | [ece 1e°
NY3LLvd d[2334d
00°*0 000 00°0 eL
Ava rva W301S did
vivl 41239y
[ I ] 000°0 0y us® 00°0 On® <
vl Juvs 1INST Olivy JdSdit vasyl dVN3 viyvl IfNg
Yivd ddvddddIAH
v { 1 v 9 1] 1]
Dinvi J9vLIST  JwvNl LYddr L4 ddvil NOD31 dwudl ovisi

vevsss vty

VT JOOMITEN dud vIdY JIWNIVHY JLvIDNYIENTL 04 HAVEIUdIAH ROT4NT

AR NN RN NN

NOLLVLAJWEID F40NNY VvIdv-uNn3

Lol NLPR SR Il - S

4oldig

1
‘60l
LGy

ol
PYIRE ¢
ool
.h.-b'
Ja®
Le®
Do*
ax°
oy
.L“Q
[T
.bﬂl
'R 4
$0°

Nd*ud
b Y

*951
*col

449030008y

seéPsoBV IS

00°0 Bl
udyis 140341
€Z. [ A
£ee [ A
ug* gge
99°1 yJ°
148 (4%
PrA P I
[ee 1e°
| ¥4 1ee

U

AN

du11Aadd

(AN AN R ‘e

101
(RN
fact
{u*t
1eet
(ot
10°¢
1089
1oy
1u*t
Tu*l
tuet
1o°1
10y

va*Jdd

-
i

L E

DU
BT R

ey
e 3¢

d

g e s
S




.

)
*Iol
LI RA
‘LIt
hrei]i)
*6uLy
*603d1
‘CLLl
*lse

fudsLels 2Lv6;

*eelgt

.y
'’}
‘It
'VF
*2e
2%
"Gy
*5Y
‘Ya
‘gl
*Tol
bV ¥4
*dby
sfLs
*3LL
*udo
cdull
‘crel
*1s21
*99¢1
*9Lll
*98al
‘dixl
*Lee
L PP
‘Glul
*olwl
sl
‘dusl
ML A
*LLIl

PR ¢

09° 3
00°0
000
00°u
03y
000
000
0uo
gieyg
00°0
00°0
Qu*u
Gueu
'R A1)

tJe

‘vle

*9821
*30L
*0il6w
*1991
*6usl
‘gl
1Le

YEtaLy pLte1S )

4841l

J0°0
30°0
00°0
90°0
uyo*
ub*o
00" 0
00°0
u0*0
900
00°*0
000
g0°0
00°0
00~
00°*0
ag°g
ga*o
41
al*
df°
3
(1R
1R e
91 °
3¢
184
1R 84
a1
dr°

~s0
£l

‘uid
*Sol’)
NV Dy

hATY
*giclt
“4us1
“geug
bt 711N
“S371
MR
*d0e
L

J¥AS LY HdY¥O0YUAN

*gLl
*8629

AV 3d

£6°
vg*
9|2
S
g5

o

wb*dl Jou*ul
*dlln ‘ie
‘dudtsl *gIv|
140738 YW i0y FIIESA S
‘e 1 =&d
*Jay *FLs Lt
*goct 1221 PN
‘ealLl *3laf *elel
*141S *5629 *u529
5Lyt *0oL1 ‘ofeLt
*005¢ L1 *26t1
562t *q02t ‘Tl
‘il *ae )
[ Jild *1 NVYd
*ylit AR
*lLun “lub
6h°bly 66° 6Ly
06° gl 06°81
*y2Le *1e
*3z9[¢y ‘s9¢el
340704 vL0L dnNoH=-eL
102 ANS
geco ya 0L 10°r
00°0 64 Q2L [0y
00°0 dg 02°¢L 10°¢
00°0 L9 QI°L 10°t  _
00°0 99 or°L 10°g
00°0 Sy w0l jI0o°t
00°0 vg 00°¢L | {50
0p*0 €3 86°*9 10°1
X A) 4’} 859 fo°1l
00°0 ta S9°9  10°1
00°90 oy VI ) 10°t
00°0 ol G€°9 10°¢f
00°0 73 gz*3 et
00°*0 LL 32°9 10§
00°0 9L 02°9 Jo°t
00*0 52 Si°®9 10
Q0°0 (78 31°9 10°1
ag6°0 ¢t 50°*9 10°%
61° al 309 ot
6l | %3 FE] tucl
61° ui 06°*S 0%
61° 69 1 AaH 10t
ol* U3 oS 19°1
61° L9 G€°*S {o°t
61° 29 0L*s [o°f
ol* S99 S2*S 10°1
al* 43 ue*s foet
6l° L2 51(°9 (410
61° [ 0t°*S ot
6l* | ) S0°y fo°t
ver 3 gu*y 1cet

9y°

of
1Y

] 4

1°T4

uodl Tyl
‘i *ef
LT ‘6 di
d)di-»2 uindi=-I
ven "Gy
*‘vd6 *gqll
MR *alvl
*Lbg¢ AL
*8usS *LSey
*50L1 *L691
c9Iet *uutl
*6901 v*gd6
‘¢ ‘%
Yud 6v _
‘yirl *CIIT
*LOG *206
botaly __ 19°LLY
0u*81 19° 81
‘ty "y
‘x99l ‘618l
undd-ve 4NOH=-3
* 559 10°
To*gGZY 10°
*920¢ tue
—tgeee . _10°
*JS581 to*
*60L1 10°
I & 3 S 1A
*6l9t {o°
*ootLt 10°
U ') 7% I 1 A
‘5oLt 10
*L69Y to°
LA o
*6931 10°
*9%91 10°
..o te091_ 0
*6s51 Io°
*00SY | 81 I
*ovvl 10°
*2exl Tue
*39¢t 10°
IR 1 Y S ' A
*abfl 1o°
RS T 1¢°
“yfel 1o*
Y S ¢ [o*
*0621 10°
NG LT3 foe
*goct 10°
‘eell to°
: *59491 10°

a2
Gee
T4
4¢°

52
1T
ae°
see
T4
..02°
0z
ve*
N.
0z
0e*
e
oee
0z
02

3IHD {1
S
543
‘.MM&
*{921
*4yg9t
*stee
°geee
*6Y9l
M IV
*6dl
°y
4 NI SNOHL
14=-2v
Ad
SIHINI
Skd
54)
L Sy
T A (1]
L1*e £ty
[ A
vy (4]
b ub
Ige 6%
| §'%d '3
9re L
9¢r 9g
9 1Y
A 1 2%
k P (%Y
32 (4
PIAd [ %
jee AN
9e* 6<
PIAd 'N4
92* Le
kI Ad 92
92 L“e
(YA [ X4
(44 €
0ee éc
ue* 1
0 ve
0Z* el
0ee ul
v Ly
0c* 91
g2 St

‘vl

*Iset
*HvIi
..aﬂcm
*J3ul
*H49]
cusst
%]

°z

L4°¢
et
IR
DRRAY
CTARY
[ITARN
) 4
1 N
Su*E
vutg
35°8
[
Y 4
yeee
qr e
oy*e
a2
AR
H G4
V2 R4
sSu*d
gu°*2
ss*l
va*l
LA
[{E A
Seel
ux°l
uwe*t
I §
atet

o1
fo*t
(o1
1oci
o1
[e°t
to°t
fo°t
10°1!
to°t
ot
10°1
ot
1ot
gt
1o~ ¢
(A
19°t
1ot
10°}
10°1
10t
18y
tutg
ot
1ot
1o°1
1ot
10°1
vl
101y




[ 1

ol 30t TR LY oLy Yy 00%2
T A ey R Ui dub JuTcan TR T T LR PR wITLay T utady
i- LSy guaey TR} Jud*g 4y .
1vddSl  viadls st « Asav I WYLSN ¢ Sdbsn
e e I e b D0°Q0  Q00°0___ L0 . .
TR AWl 1301 Javst sl Y] TR R IR T
:f_ uz::cz
_.v oL L S U BT | S . N £ 5
DLW 3IVLIST  JAYN[ o Ludp NI umgh_ znu 1 a;au_ S aylsy
e e L . R &Efmrhgﬁmgéxmatmf. N

04¥3

00*uvIe

ressvereyy,

T TII T

L

L LAUY HSV OO0 dUAS

e - ey g e —

SIAARARA 117

e Ty e T wre e e

L EreYey ..-

‘Cv-moo¢-0

T vy T
Y401 ;
—— e NG L0y s a
LT
9940
) R 3 ¥ 721 ¢
; m:;4e> da#a*

BG4S S t;.mwmtbslr.ww :11rrnw»w b’
*Z5h 341 *949 548 Y3651 .
<1yl oLl oyl ‘TJLY *540¢ *uL12 .
pzge Y ¥4 3362 o *903¢e 6 P9yGE  t9Yey .c
LI R ¢ LA S R TS BRI YT S 3 S TeiRet T *39ee .rNLc
L0561 *ordt *Tusl *ShY T spLLY L egstt ceaLl
"bidl  vg291 _ +gsil _  v2a4l ) L] CHUST _tLeyt
5L us2i BT 02T A 306 06l *uv)
tush ‘rie ‘51l 92 \ T . oy

e a1t U Nvld SHAVHIJdOAL IR
. J Ly [ . il\mi.-li;Prc U B ¢ et
oinvi IBVEST  JWval ldarT Tl Tav i Nyl 4l dHJ I uvisi

toeveveyr e

[ EEE A RN RN N

*ulll
SLdt
LNTRY]

[

dvd Myt dou

SHJIVHIIYIAY INTdAD)

4 vyl 1Al &atidl

- T |¢.‘ ”clﬂlc.v ic“!OI !“l}l.rliﬂ,‘:. L “ c< . ¢|-
A R 8 S N S
SLdn ‘Lua *lun
Y] watoall LIl

INLUWED TN

sevev e e

NIBIN

4 0)
IENT
at

'
4
1
‘
$

'
!
|
i
i
U -

Fas

)

Y G

© G

%
-

£

._m

'
S X%




T AT g AT T 1

o
f L*Cun 1yfl *cudl L I Y A WA
® i AN *3911 *eacl *ludh LTy Ly Lt tust
- SRR vee6y . Tyl *926 R VT T | I T ) [ PES RVL S S
£*lab ol “udi ‘L9l A ) GZey 10l
(] 2% duy eyl ‘bay AR FRREN uy ALY taeg
. [*Cay ccell Ll Thiy | Get . ey Glty (S
a°¢as rLtt Lul T Lt 8¢ 0l*% 101
%) 616y *660 1 1941 *Shyl g0y (€ S0 [0
i e e e Letee o ta2dl __ *SIY_ . tpwgl___poeg . uy o QU°y WU o
g I lavw Lol * 2y “acal cu*e 5y A FR |
QI itlew *b901 *03 s6hLt Cy*e v A 191
: e veloy  cCsul T CeLLLL o sLte g taey
: AT 2 TT ) § IR Q4L1 .92 &g 10°f
- R 1160 420l * 04 QLT 8s*e  1g 101,
: e e Loy __*Llul *9e r6L3] . 95°%¢ 0s. I ) A ¢ I
i "y0ut "y *we3s 2v 2 62 101
i @ 566 L £ 8447 £¢2 . 4 Tust
e e *S46 teebl o Gece fusl
[ : 1506 18841 i T2
G2 *696 ° 00T
e S%066 . *9G6 18 R
k "9%6 st
Q! *lge egugt
*8¢e
w %16
Q 014
,_ _ *146 e
Ced
i O vy
*liy
b .QFQ
t 3 1594
_tasd .
BT
& *6uy
*9Jed
*Gog
(4] *tuy
oy Lo
*hoy .
6 ‘Yyug e 4
: ‘yny
. d 8 & b
L @ *ouy , WO
N . . R, e . ; L . — SR & B
- 19v1s 10V¥ILS T ADTILN0 RUTINT SUNVH  O0Fadd NW*HN  VO*Ou L,. i
S SILVNIJd0 HdV4IIUOAH 201d1d~-J0~ON3 SLv)
3 ) U0 onavdE ST NNtV O Nelsvist T R ¢ :
@ , \ er - ®
. _ — e R S b @°0____G°l6h e e ¥ ;
UTAAVd T adx3 050 q4dol . v :
(V) VIVO WYy 1O
. 0% 0 00~ 0*0 T 0o’ 0to 00’ 00 0°68y .
o 1443 viuvd 1093 Iy naxd avv) 0rnds  134) A8
o e - e I . e e e IR ]
. TV L) *2Ge T SNGTLYAY ' :
° _ ‘. .
L 942 ATTR t940§ Tyvd SALLIY 3V i !
]
o . - i c T O SSORRNI S TR AR SARRY 7 S0+ I R LML 11 THORIRRIL < M P ASNAS .fli‘.‘wvilo...ll”r\toy _

-




€ 0 © C © &6 @ & 0 0 & 9

*HYh

*liy
RS
vyl
*Gacy
~05§91
J4N0A

|

*dde
*{ud
FRANITIY
byt Ll
ig
*gocl.

Ivlol T dnoH-¢

*dub ‘udb ANy :::h
*lod *lJu L4-Jv.
CLGtouy o wgt ooy Wd
\T'M 4 $9° Vi ‘u:uz—
"ws 9% el SWI
Y T4 SESTIIRA § 42 A PaELS A s
L uadi-ve didil-Y WY id

a;:ox co.. ) u

2260 06 :bn.pv 113 SRR
FAYY el 68 Q2L 1oy
2°26% S L aa 024 101
¢*26y
Y
$£e26b
nwamm.
ZEb
c.mme
; c¢ey . cusll
m.wm. . LG
§°Z6y 13911
_.. ek 29911 }
928y WLy
Y*26h *uLTl .¢o.~ <gery’
LooLteew o cLLtl 5249
L*zay .
L*26%. 1811 ) T A
IS 32115 12911 G LL N 14 & : —
{26y CE T 8¢ ,weaﬂ <5591 655 [o0°t
ol *SyTT 151 Tyl 0545
826y cLdbl  *Ge6T  *l0L! 8L -
CREI U BRI T ] S S T T T NN Y 178 phs
A*26b CIITRE Y T C AR T3 8 GG -, 10°1
6°¢6h *eell 7, 6022 S9988T . 0g€*s . to*¢. .-
G*26h 611 *¢422 061 S¢S 1ot
*26Y 6611 AT ‘9661 £L°G b9 vers 101
6*Cby “LOodY | _C9%e¢ . ceB0E___ Se’§. k9. . eics  tecr
U*ceh *y021 T T*gpGe gii2 LT*6 ™ 29" g1*s  10°1
0*CoY *90¢l LS *g52¢ =°.m. 19 0% tort
. ;.npr,rz\:.cowﬁ. *1832 10e8¢ 006 -/ 09 00y 10t1_ e
Jrsan ‘Tigt “fore 2a'y 6% gsh  I0°1
[°c6b wicl vYige¢ cyuy2 Cu*e 8% L TR ¢
I*Cuy ctglelt s 0 3l Sl LS JYvte leep
[*¢6v *222t T *Gies 64l L*h 96 ALY’ jort
2°Cuh wegl *L0dy *qa5¢ sy - 54 sLe 1o°1
UL L T .zpﬁwa\;.=.mmmn 05°% w8 gy Ye*v.
§C6V T *Iwdl Y TS Suy Y Gete Tu°l
A Y) AFITA *0103 *9day T P 0¢*o 1ot
2°Chb ¢ *Iuiy *uEs hm.e,. 1 HRZY ta-g
S°C6Y *5l9y BRTYA ¢ Li*y 08 oty inei ’
N GeLs *SIEG B0*h 6t (AN Tu*t
- L6y ) - .mm@ny‘,t--.mwwwu:lt:cmnmnl.mw.tn|rem@.s;:!m:._;,e:zar .
Y Gl *2669 2a's Ly GGy tasi
J*Lan *259¢ *20dY YUY ye 0Ly 101
v*luh “¢ine *0puy SL*E s Gyey (ot

el bt

s}

ROVILNO 4¥3d

- ————

R | :

R




T T O X1 A E- A R TA TS N T AT ) B 16
Il v9e BTN e VL i e
MEC ¢y aCunthe B S0°LT ) (o0cuel ) 6y
YA Cuu9l cvLy *l6LY 1 XA
VEEL el (I gqeatel 1(SZ°BLT ) (£c°2
. RTI L ‘vist oy 662 ( 06°
vy YA 1S3 atgetis (9
*eué ‘uY ol TR 1 Lx®
VSOl y(xnre TGy teutle ) (96°
* ey L] LY ‘EUeT I Ly*
Mguchy LIy GiusT ey ) (96°
*q1G *9 1 *9y *6991 1 e
ME6* Y ATub e guer (I LT ) (nze
LIy *aal Tegg oy ¢ yoe
MSICL et YrtsT at99%6e (sLe
Y cge o Loyl I ace
TOIC  J5e39 jeentz d022%5% ) (uL®
*2o4 T *pol *ve9l i 62
VUIS*ST  )(SL°9  yqoLee  dl20%z b (g2
sty A Tege *ys6 8 60°
yeue s yeEr VT aeseee tzse
"ol 2z vy *J6L { vee
gs° sze ot 00y
oi1Vd Nuld R

SA0T4 UL 031144y SOTLvH

CSUILIW0TIN IUVNUSY S3T1A4 J¥VNOS NI viIyv
(ANOJ3S d3d 34303 DLUADY UNUDIS ¥Id L1333 21402 NI sadd
SOTIVINGADY JIWINIDT GLLVU-NVTEd FT40L N4 004 AdyWANS €021 ul3d 4O UN3IDd J9yuuyS yuv

He

I3

2}

V¥

(24

WOllvis

LIV EIE N

Ji J3Lila

Udnldndl) ¢

¥ WYV yIJduAn

Jl J3ya

ul Jitwd

03INTId4Q0) 2

LV HAVaIOdUAH

Jb o ditfdy

Udlidndl ¢

LV 43vaIuUAN

LY HAvdIyuadan

401 1¢4340




¢ © 0 o o

© ¢ & @

G

‘z’

e 0

(<

¢ © ¢

c ©

T

e T TR

I 1 24
860

Sdnuy
3dnVLvd
42 41t

. - e e e eme e —y= - e B it -
.
Cens ey e ez . ey v o

Y oo
PEEY
IO 7 54 NOUNULEIRY 3. 9

aney 13y

= egen

S4NJIH
A314409 AVH
13 3L

*04

MY IR

as* (64
_A¥d 40 B

synun
d0l d43AD
NOT v und

‘!
e
EIWRE1 3 £) 25

*uy iy
C s
A0T4LNO
WAWIX YA

‘—M
TR
00°68Y

J133¥2 AYAILAS

LRI LN RO T 2G 2 aNBike

00" 0 ot

PO AL TRRITR TS

*09¢t vo* e vat oLy

FERPRIRT AWd
IdAyIs Y 10
AVl K YA Ulfvd

FOCETA Wea ¥3AD
19VULLS HLd3Y
AN IXYH RNHIXVA

A AU LIl
thoy/ 39VUGLS
[R&XXT] NOILVADY]

ANJVA_IVEILEND

a:thonuqcc. 1

AR

I3

SISATYNY ALIIVS WYU 30 AUVR4NS

[EUNUSNI .- o e e




APPENDIX 4

REFERENCE

WILDWOOD LAKE DAM

A i 2 =

can .



ADB7 635 NEW JERSEY DEPT OF ENVIRONMENTAL PROTECTION TRENTONV !
/!
NATIONAL OAM SAFETY PROGRAM. WILDWOOD LAKE DAM (NJ00S62) . PA;Sﬁ-Eé;é?U)

JNCLASSIFIED FEB 80w A GUINAN DACW61-79-C=0031
- NL

23 END

o e

9-80

| onic







10.

lll

APPENDIX 4

REFERENCES

WILDWOOD LAKE DAM

U.S. Army Corps of Engineers, Hydrologic Engineerir
"Flood Hydrograph Package (HEC-1l) for Dam Safety Ii
User's Manual," Davis, California, September 1978.

Brater, Ernest F. and King, Horace, Handbook of Hy¢
Sixth Edition, McGraw-Hill, New York, 1976.

U.S. Bureau of Public Roads, "Design Charts for Ope
Flow," October 1960.

"Workshop Notes on Storm Sewer System Design," Edit
Ben Chie Yen, Dept. of Civil Engineering, Universit
Illinois at Urbana-Champaign, 1978.

Schwab, G.0., R.K. Frevert, T.W. Edmister, and K.K.
Soil and Water Conservation Engineering, The Fergus
Agricultural Engineering Series, John Wiley and Son
New York, 1966, 683 pp.

United States Department of Interior, Bureau of Rec
Design of Small Dams, U.S. Government Printing Offi
Washington, 1977, 816 pp.

U.S. Department of Interior, Geological Survey, 7.5
Series (topographic) maps, scale 1:24000, Contour I
20 feet: Boonton, N.J., (1954).

U.S. Department of Agriculture, Soil Conservation §
Urban Hydrology for Small Watersheds, Technical Rel
Washington, 1975, 3.7 pp.

U.S. Department of Commerce, Weather Bureau, "Seasc
of the Probable Maximum Precipitation East of the 1
for Areas from 10 to 1000 Square Miles and Duration
24, and 48 hours," Hydrometeorological Report No. 3
1977, 816 pp. '

Department of the Army, Philadelphia District, Corg
Engineers, Pennsylvania 19106. Mountain Lake Dam
Inspection Report, National Dam Safety Program, Aug

Department of the Army, Philadelphia District, Corg
Engineers, Pennsylvania 19106. Sunset Lake Dam -
Inspection Report, National Dam Safety Program, in




